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ADVERTISEMENT. 


S the deſign of this work is to render uſe- 

ful knowledge eaſy and entertaining, the 
author has ſelected the principal part of the 
experiments from the writers on recreative 
Philoſophy of the laſt and preſent centuries ; 
from Baptiſia Porta to Ozanam and Guyot ; 
the laſt, eſpecially, has furniſhed a large num- 
ber of reereations that are new and pleaſing, 
and from him a ſo are copied ſeveral figures 
that the authors of the experiments they ex- 
plain have only deſcribed. The writers on 
electricity have alſo contributed a conſiderable 
quantity of recreations, and ſuch as for plea» 
ſure and ſurprize are inferior to none. Though 
this work is, in general, a compilation, ſome 
original experiments will be here found, and 

the whole, perhaps, will appear to be delivered 
with more perſpicuity and conciſion, and di- 
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gefted in a manner more regular than has been 
hitherto attempted. T. * principles of each 
ſcience are, moreover, here laid down in a few 
plain aphorifms, ſuch as require no previous 
tnowledge, and very little capacity or attention 
to comprehend; ſo that the reader will readily 
diſcover, at the ſame time that he admires the 
 Phanomena, the ſource from whence they pro- 
ceed, and learn, that far from being marvellous 
or mcomprehenfible, they are the regular and 
neceſſary effects of the laws of nature. 


* 


INTRO. 


INTRODUCTION. 
FR 


AMONG the various productions of 

the preſs, thoſe that are intended 
for inſtructive entertainment ſeem to 
deſerve ſome de oree of attention, and 
that as well from the difficulty as the 
utility of the enterprize ; for though to 
offer uſeful k ledge be ſufficiently 
eaſy, yet to render that knowledge en- 
gaging 18 oftentimes extremely affeult. 


Man, careleſs, froward, ſtubborn, vain, 
impetuous, diſdains the imputation of 


2 2 | : igno- 
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1 gnorance, and loaths the authoritative 


dictates of aſſuming ſuperiority. 


Should we not, therefore, endea- 
vour to render uſeful learning, not 
dull, tedious, and diſguſtful, not rug- 


ged and perplexing, not auſtere and 


imperious, but facile, bland, delightful 
alluring, captivating? that Philoſophy, 
with his ſober garb and ſolemn aſpect, 
when led by the hand of the ſportive 


nymph Imagination, decked in all the 


glowing ever- varying colours of the ſkies, 


may gain admittance to the parties of 


the gay and careleſs; and while his 
awful eye reſtrains the exdberance of 
her fallies, the beams that dart from 
her radiant front may play upon his 
countenance, and diſſipate the cloud 


that 
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that too frequently hangs over his F 
brow. | 


> rt 


Thus will the mind of man be pleaſ- 
ingly enlarged and fortified ; he will l 


unavoidably acquire a knowledge of his 


own ignorance ; and by finding the fal- 
lacy of what he thought moſt certain, 
the evidence of the ſenſes, he will learn 
to determine with caution on the ſeem- 
ing convictions of the mind, and diveſt 
himſelf of thoſe prepoſſeſſions, from 
whence ſo many of the evils of life 


proceed, 


Thus may he advance with tranquil 
ſteps through the flowery path of in- 


veſtigation, till arriving at ſome noble 


eminence, he beholds, with awful a- 


| Noniſhment, the immenſe riches in the 
'T | bound- 
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vi INTRODUCTION. 
boundleſs regions of ſcience, and be- 
comes animated to attain a ſtill more 


lofty ſtation ; while his heart is inceſ- 


ſantly rapt with joys of which the gro- 


velling herd have no conception, com- 

pared with whoſe ignorance, the inſenſi- | 
bility of the blind and deaf, to the moſt 

brilliant harmony of colours, or enchant- 
ing melody of ſounds, are but trifling 

* imperfections. 


= Though this work is principally in- 
tended for the riſing generation, yet 


=_ they whom a criminal indulgence of 


their guardians, or a flaviſh ſubmiſ- 


ſion to their own tyrannic paſſions, have 


plunged into ſenſualty, till inceſſant fru- 


ition hath produced an unconquerable 
Joathing, or till age hath deprived them 
of appetite, and nou ght remains of 

life 


S 
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life but a wretched hankering after en- 


joyments they can never more obtain; 
even they will here find an entrance 


to new pleaſures; they will ſee, with 


grateful admiration, that all-bounteous 
Providence has ſtill in ſtore for them, 


Joys poignant yet tranquil, perpetually 


, Increaſing, yet never cloying, and that 


it depends on themſelves ſtil to pur- 
ſue, even to the utmoſt verge of life, 


a continual round of variegated plea- 


| ſures, 


To each volume is prefixed, a ſhort 


deſcription of the plates contained there- 


in, with a reference to the page where 


they may be found ; and to the figures 


in each plate, is annexed the page where 


ſuch figure is fully deſcribed in the 
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At the end of each volume is added a 
table of contents, in which is given a 
re gular abſtract of every article; ſo that 
the reader, after having once peruſed 
the whole, by looking over the contents, 
will readily remember how every recre- 
ation is to be performed. 


DESCRIP- 


DESCRIPTION of the PLATES.” 


PLATE I. p. 20. 


Fig. 1. Neper's rods. There are eleven 


of theſe rods placed perpendicular and 


cloſe to each other: on the firſt is wrote 


the nine digits, and on the laſt nine cy- 


phers: the other nine contain a multi- 
plication table. 


Fig. 2. Example of the manner of plac- 
ing the rods for multiplying and dividing. 


Fig. 3. The Chineſe ſwan pan. The 


perpendicular lines within the ſquare 


ABCD repreſent bars, that divide it into 


ſeven diviſions. The five horizontal lines 
in the upper diviſions, and the ſeven hori- 
Zontal lines in the lower diviſions, on 


which are ſmall black circles, repreſent - 


4 wires; 


x _ DESCRIPTION or 


wires ; the circles are balls moveable on 
thoſe wires, and by bringing them up to 
the middle bar they — the ſum re- 
quired. 


PLATE I. p. 148. 


The myſtical dial. The inner circle 
ILMN turns round on its center O, within 
the other circle EFGH, fo that any letter 
of the former may be placed againſt the 
_ letter of the latter, as ſhall be agreed 

The letters of the one are then wrote 
ie thoſe of the other, as in the Og 
under the figure. | 


PLATE III. p. 152, 


The muſical cypher. The inner cir- 
cle ILMN, on which the notes are wrote, 
turns round within the other circle, as in 
the laſt Plate, and the notes are here 
wrote for the letters, as in the example 
undet the figure, 


PLATE 


mn PLATES xi 
PLATE IV. p. 166. 
Fig. 1. The machine for viſual corre- 
ſpondence ABCD, Fig. 1, is a circle of 


wood which turns on the centre G: a, 6, 
e, d, are pins by which it turns round, 


Through its circumference are cut the 


\ 


letters of the alphabet, and between A 
and Z is an open ſpace, 


Fig. 2, is the pole to which the circle 
juſt mentioned is placed by its centre, 
near P. The board EF, at top, prevents 
any letter from being ſeen, except that 


directly oppoſite the ſpace in its middle. 


Fig. 3, is the machine for auricular 
cotreſpondence, The ſtrings to the two 
bells A and B, which are moveable on the 
croſs-piece C D, are pulled one or more 
times, according to the letter that anſwers 
to the number of ſounds, 


PLATE V. p. 178, 
This plate contains the primary mecha- 


nic inſtruments, or mechanic powers. 


Fig, 


Xit DESCRIPTION or 


Fig. 1, 2, 3, 4, are levers of different kinds; 
each of the other figures have their names 


annexed to them. 


PLATE VI. P- 186. 


| Fig. 1 and 2. A dial to go without 
wheels, ſpring, or weight. CD, Fig. 1, 


is the cylinder, the ends of whoſe axis, as 


they deſcend, point to the hours marked 


on the columns EF. 


Fig. 2, repreſents the internal ſtructure 
of the cylinder, which conſiſts of five di- 
viſions, in three of which there is water, 


expreſſed by the ſhade. 
Fig. 3 and 4. A dial to ſhow the hour 


by deſcending an inclined plane. A B, 


Fig. 3, the external appearance of the 


dial: g, a hemiſphere, on which a figure 
ſits that points to the hour. 
Fig. 4, the internal ſtructure of the dial. 


PLATE VII. p. 194. 


Fig. 1 and 2, the inſcrutable lock. AB, 
Fig. 1, the ſcutcheon to the lock ; C the 


_ pinion by which it is fixed in any poſition. 


ABCD, 


©, Sep. 


THE PLATES. X11 
ABCD, Fig. 2, the twelve wards of the 


key, which turn round the pipe and are 
fixed together by the ſcrew E. 


Fig. 3, the hand-mill to grind corn, 
&c. inceſſantly, without any animal force. 


ABCD a ſmoke- jack, that turns the rope 


_ EF, by which the mill is kept in continu- 
al motion, 


PLATE VII. p. 166. 


Fig. 1, acarriage to go without any ex- 


ternal force. ABCD, the figure of the 


carriage, with the perſon who rides in it, 
and the footman who drives it. 


Fig. 2, repreſents the machinery by 


which it is moved, and which is concealed 
in a box behind the carriage. CD are 


two treddles that are puſhed down alter- 


nately by the man behind the carriage, 


and by means of the ropes C A, D A, 


turn the wheels H, H, which being fixed 


on the ſame axis with the great wheels 
I, I, turn them alſo, 


PLATE 


8 . 
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| 
If PLATE TIX. p. 200. 
0 Fig. 1. The catapulta, ABCD, the 
| j frame in which the arrows are placed ; 
| EF the ſpring by which they are forced 
[| out. G the poſt to which the rope that 
| =: bends the ſpring is faſtened. 
| Fig. 2. The falling chariot; AB the 
| body of the chariot ; CD the ſails; E the 
4 rudder, guided by the man at the helm A. 
| PLATE X. p. 206, 
| SE Fig. 1. A carriage to fail againſt the 
| wind. ABCD the body of 83 carriage; 
| M the maſt: GEFH the fails; K the cog- 


wheel, that takes the teeth placed perpen- 
dicular to the ſides of the fore-wheels; 
R the rudder by which it is guided. 


Fig. 2. The uninvertible carriage. AB 
the body of the carriage; C the weight by 


If Which it is kept Dig upright : FGDE 
1 E are iron circles in which it moves; P the 
8 door; O the window, and QR the ſhafts. 
| PLATE 


THE PLATES, : Ky | 
PLATE XI. p. 212. 


Fig. 1. The caſe of the columnar dial. 
AC the capital, that contains the ſtriking 
part of this dial ; GH is the ſhaft on which 
are marked the hours; H the index, that 
by its deſcent ſhows the hour. The hand 
in the circle on the baſe B, Joints to the 
minute, 

Fig. 2, ſhows the machinery of this dial. 

A is the wheel that moves. the minute 
hand, and which js turned by the weight 

B, to which is fixed the hour hand H. 

F and G are two braſs wheels fixed on the 1 
axis DE. The wheel F raiſes the end N 
of the lever MNO, and mak the other 


end, to which the hammer P is fixed, to 
| ſtrike the bell Q | 


PLATE XII. p. 222. 
Fig. 1, is an air chronometer. AB is a- 
glaſs tube; CD the frame in which it is 
placed; E a piſton to let out the air; F the 
ſtring by which the piſton is drawn up; 
S the handle that confines the ſtring of 
the piſton, . 1 


— IP CIAO nas — — 5 « 
rr 


xvi. DESCRIPTION, &c. 
Fig. 2. Shows the form of the — in 


the tube. 

Fig. 3. A conical roller to receive the 
ſtring to the index of a dial, when placed 
over the tube. ag 

Fig. 4. A lamp chronometer. A is a 


| ſmall glaſs lamp, placed in the ſtand B, 


C the handle that ſupports the ſtyle H, 
and frame DEFG, which is covered 


with oiled paper, and on which are wrote 


the figures for the hours. 
Fig. 5. A noQurnal dial. A and B a are 


two wheels of the ſame dimenſion, and 
concentral; C a pinion: D and E two 


wheels placed on the ſame axis ; F a lamp 


fixed on the edge of the wheel B; G the 


weight that gives motion to the whole 


machine. 
Fig. 6. Is a hollow cone, * which the 


flame of the lamp F is confined to a par- 


ticular part of the wheel A. 
16 J 62 
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ARITHMETIC. 


DEFINITIONS. 


mary principles of numbers, as 


our readers are ſuppoſed to underſtand 


the four firſt rules of arithmetic, addition, 
ſubtraction, multiplication, and diviſion ; 


we ſhall therefore begin with arithmetic 
powers. 


1. By the powers of any number, 18 


meant the ſeveral times that number is 


multiplied into itſelf. Thus, if 4 be mul- 
tiplied into itſelf, the product 16 will be 
its ſecond power, or ſquare; and if that 


ſum be multiplied by four, the product 


64 18 the third power, or cube of 4, &c. 


Vol. J. B 2. The 


\ 


E ſhall not here define the pri- 


* 


ann. 
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2. The root of any power is that num- 
a ber from whence it firſt ſprung, Or Was 
' multiplied : fo the ſquare root of I6 1 15 43 

and the cube root of 27 is 3. 
3. When two numbers are compared 
together, the firſt is called the antecedent, 


| | and the ſecond the conſequent ; and the 
ll proportion theſe numbers bear to each 
il other is called their ratio. Thus, the ratio 
of 27 to q, is that of 3 to 1. 


y 4. When three numbers are compared 
10 i together, if the difference between each of 
1 them be equal, as 2, 4, 6, or, 9,6, 3, they 
| are faid to be in arithmetic proportion. 
5. If three numbers be compared to- 
Il | gether, and they have one common ra- 
tio, that is, the ſame multiplier or diviſor, 
| as 3, 9, 27, or 64, 16, 4, they are in geo- 
metric proportion. 
— 6. Whenever the 1 is double 
the antecedent, they are ſaid to be in du- 
| plicate proportion; but if the antecedent 
i be double the conſequent, they are in fuhr 


Il | duplicate proportion. 
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7. When any ſeries of numbers conti- 
nually increaſes or decreaſes by an equal 
addition or ſubtraction, as 2, 4, 6, 8, &c. 


or 16, 15, 14, $z &c. they are ſaid to be 1 in 


arithmetic progreſſion. 

8. When a ſeries of numbers, continual- 
ly increaſes or decreaſes by one common 
multiplier or diviſor, that is, by one com- 
mon ratio, as 4, 8, 16, 32, Kc. or 81, 27, 
9, 3. they are in geometric progreſſion. 

9. If overa ſeries of numbers, in geo- 
metric progreſſion, there be placed an- 
other in arithmetic progreflion, whoſe 


| LS A 432 
COlmmon differ ence 18 I, AS thus . 3 e 


5 49 Og 


4» F. c. the latter are called the in- 


16, 32, 
dices or exponents of the former: and if 
the geometric ſeries begin with 1, the 


other muſt begin with a cypher, thus, 


9, I, 3.3 37 + {8 | 
1, 2, 4, 8, 16 150. 


10. The ſeveral different ways that one 
number of quantities can be taken out of 
another greater number, of the ſame ort, 

SE are 


1 
F 
| 
[| 
* 
i 
* 
[| 
„ 
4 
[| 
| 
£5. 
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are called the combinations of the former 
in the latter. Thus the different ways, 
that three balk can be taken out of fix, 
are the combinations of 3 in 6. 


11. All the different ways the whole of 


any number of quantities can be taken or 


diſpoſed, are called the permutations of 
that number; fo all the different ways 


that fix counters can be placed in a line, 
are the permutations of the number 6. 


APHORIS MS. 

'F If two even numbers be added toge- 
ther, or ſubtracted from each other, their 
ſum or difference will be an even number, 

2. If two uneven numbers be added or 
ſubtracted, their ſum or difference will be 
an uneven number. a 

3. The ſum or difference of an even 


and uneven number will be an uneven 


number, 


4. The product of two even numbers 


will be an even number; and the product 


of two une ven numbers will be an uneven 


number. 


5. The 
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5. The product of an even and un- 
even number will be an even num- 

ber. | 

6. If two different numbers be diviſi- 
ble by any one number, their ſum and 
their difference will be alſo diviſible by 
that number. 

7. 1H ſeveral different numbers, di- 

vilible by three, be added or multiplied 
together, their ſum and their product 
will alſo be diviſible by 3. 
8. If two numbers, diviſible by , be 
added together, the ſum of the figures in 
the amount will be either ö or a number 
diviſible by 9. 

9. If any number be multiplied by q, 
or by another number diviſible by 9, the 
amount of the figures of the product 
will be either nine, or a number diviſible 
by 9. 

10. In every arithmetic progreſſion, if 
double the ſum of all the terms in any 
ſeries be divided by the firſt and laſt 
term added together, the quotient will 
yer” * 20 „„ 


6 RATIONAL 
be the number of all the terms in that 


ſeries*. 


11. In 


* This and the following aphoriſms, relating to 
progreſſions, may be applied to many uſeful pur- 
poſes beſides thoſe mentioned in the courſe of chis 
work. For example. 5 

it. A man is to go a journey of 1120 miles, 40 
of which he propoſes to ride the firſt day, and to 
increaſe the number, by an equal addition, every 
day to the laſt, when he intends to ride 100 miles. 
How long will he be going his journey? 

You have here the firſt term 40, the laſt term 
100, and the ſum of all the terms 1200, to find the 
number of terms: therefore, by aphoriſm 10, if the 
double of 1120, that is 2240, be divided by 40 added 
to 1oo, the quotient, which is 16, will be the num- 
ber of terms, or days he will be going. 

But, by the 11th aphoriſm, if the difference be- 
tween the firſt and laſt term, that is 60, be divided by 
t} number of terms leſs 1, which is 15, the quotient 
4 will be the common difference, or number of 
miles he muſt add each day. 

2. A father intends to lay up rol. toward his 
daughter's portion, the day ſhe is a year old, and to 
increaſe the ſum as much every year as ſhall make 
her fortune, at the end of 20 years, Loool, What 
will he have to lay up the laſt year? 

Here the firſt term, number of terms and ſum of 
the ſeries are given, to find the laſt term; there- 


ay 8 fore, 
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11. In every ſuch ſeries, if the difference 


between the firſt and laſt term be divided : 


by 


\ 


| fore, by aphoriſm 12, is from double the ſum of the 


ſeries, which is 2000, you ſubtract the product of 
the firſt term, multiply by the number of terms, that 
IS. 200, and divide the remainder, which will be 
1800, by the number of terms, the quotient 90 is 
the laſt term, or number of pounds he muſt lay up 
the laſt year. | 

3. A gentleman progoles - to plant a nd of 
trees in his grounds, for 20 years together, in regu- 


lar progreſſion, 20 the firſt year, and 100 the laſt, 


How many trees will he plant ? 


By aphoriſm 13, if you multiply the firſt and laſt 
term by the number of terms, and divide the ſum 


of the two products, which is 2400, by 2, the quo- 


tient 1200 is the number of trees he muſt plant. 


4. A landlord aſks Fl. a year for an acre of land, 
which the farmer thinking too much, the landlord 
offers to let him a leaſe of it, for 21 years, at Id. 
the firſt year, 2d. the ſecond year, 4d. the third, and 
fo on, doubling the ſum every year. What would 
the farmer pay the laſt year? and what would be 


the average rent for the whole term ? 


Here the 2oth term (which is to be conſidered as 
the laſt, the firſt term being one, which neither 


multiplies nor divides) will be found by the 14th 


6 ag to be 1,048,570 pence, or 43691. 1s. 4d. 
B 4 which 


, 
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by the number of terms, leſs 1, the quo- 
tient will be the common difference be- 
tween each term of that ſeries. 

12. If the product of the number of 
terms multiplied by the firſt term, be ſub- 
tracted from double the ſum of the ſeries, 


and the remainder be divided by the num- 
ber of terms, the quotient will be the laſt 


—_..-. 
13. If the firſt and laſt term be each 


+ multiplied by the number of terms, and the 


ſum of the two products be divided by two, 


the quotient will be the ſum of the ſeries. 


\ 14. In every geometric progreſſion, if 


any two terms be multiplied together 


which is the rent he will pay the laſt year. But, 
by aphoriſm 15, to find the ſum of the ſeries, the laſt 
term muſt be multiplied by the ratio 2, which will 
make it 2,097,152, and from that ſum, the firſt term 


I, muſt be deducted, when it will be 2,097,151, and 


that ſum is to be divided by the ratio 2 leſs 1, that 
is by 1; therefore it will remain the ſame, and con- 
ſzquently be the ſum of the ſeries. Then dividing 
2,097,151 by 21, the number of years, the quotient 
99,864, or 4161. 28, will be the average rent for each 


ear. : 
Year their 


OS 
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their product will be equal to that term 
which anſwers to the ſum of their two in- 


dices. Thus, in the ſeries “ 2 3» 4» 5 
2, 4 8, 16, 32, 


if the third and fourth terms, 8 and 16, 
be multiplied together, the product 128 
will be the ſeventh term of that ſeries. In 
like manner, if the fifth term be multi- 
plied into itſelf, the product will be the 
tenth term; and if that ſum be multiplied 
into itſelf the product will be the twentieth 
term, &c. Therefore, to ſind the laſt, or- 
any other term of a geometric ſeries, it is 
not neceſſary to continue the ſeries be- 
vond a few of the firſt terms. 

15. In any geometric ſeries, if you mul- 
tiply the laſt term by the common ra- 
tio, from the product ſubtract the firſt 
term, and divide the remainder by the 
ratio, leſs 1, the quotienf will be the ſum 
of that ſeries. 7 

16. In all combinations, if from an 
arithmetic decreaſing ſeries, whoſe firſt 
term is the number out of which the com- 

binations 
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binations are to be formed, and whoſe 
common difference is 1, there be taken as 
many terms as there are quantities to be 
combined; and thoſe terms be multiplied 
Into each other : and if from the ſeries, 
6 24,% *; &c. there be taken the fame 
number of terms, and they be multiplied 
into each other, and the firſt product be di- 
vided by the ſecond, the quotient will be 
the number of combinations required. 
Therefore, if you would know how many 
ways four quantities can be combined in 
feven, multiply the firſt four terms of the 
ſeries, 7, 6, 5, 4, &c. together, and divide 
the product, which will be 840, by the 
product of the firſt four terms of the ſe- 
ries, 1, 2, 3, 4, &c. which is 24, and the 
quotient 3 5 will be the combinations of 
41n 7. 5 

17. In all permutations, if the ſeries 
I, 2, 3, 4, &c. be continued to as many 
terms as there are quantities to be changed, 

and thoſe terms be multiplied into each 
other, the product will be the number of 
permutations ſought. Thus, if you would 
know 


4 Sas ff 
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know how many permutations can be 


formed with five quantities, multiply the 
terms, I, 2, 3, 4, 5, together, and the 
product 120 will be the number of all the 


permutations*. 5 8 55 
Previous to the numerical Reocreations, 


we ſhall here deſcribe certain mechanical 


methods of performing arithmetical opera- 
tions, ſuch as are not only in themſelves 
entertaining, but will be found uſeful on 
ſeveral occaſions. 


The ROMAN ABACUS. 


N a board about a foot long, and af 
the form of ABCD in the follow- 
ing figure, draw ſeveral lines, as ab, cd, 
ef, gh, &c. the number of theſe lines 


may be increaſed at pleaſure. 


mr ems : — 
1)-0-0-0-0-0-0-0— * 
„„ 4a 
Af 
— 2 5 
© eee ee 1 


* For farther examples of combinations an] per- 


mutations, ſee Recreations XVIII. XIX. &c. 
On 


— oo 2 1 * — « — . > ner» eres; — — — - n 
* n o " " 
2; 
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On each of theſe lines, and on the ſpaces 
between them, there are to be placed a 
certain number of counters, according to 
the ſum or quantity that is to be ſet down. 
The counters on the loweſt line ſtand for 
units, thofe on the ſecond line for tens, 
thoſe on the third for hundreds, &c. and 
the counters between the lines ſtand al- 4 
ways for half the value of thoſe on the ; | z 
line next above. Therefore if you would | 
ſet down 7684, you place four counters 
on the loweſt line, eight on the next 4 
above, ſix on the next, and ſeven on the 2 
[ll | PET. line. Or you may ſet down 
fame ſum by placing part of it on the . 

lines, and the reſt between them, as 1 
you ſee in the figure. 45 


= Gs 
TGF, 


Il To add or ſubtra by this inſtrument 3 

is very eaſy, as nothing more is neceſſary : 

1 than to ſet on, or take off, a certain num- 

| ber of counters; or place thoſe already on, ! 

| higher or lower, according to the ſum ö 

0 | that is to be expreſſed. ; 
By i 


Yo 3 


RECREATIONS. 13 


By this invention a perſon who has not 
learned to write may ſet down any ſum of 
money, or other quantity whatever ; for 
the counters on the ſeveral lines inſtead 
of tens, hundreds, &c. may ſtand for hun- 


dred weights, quarters, pounds; or for | 


years, months, days, hours, &c. and, ac- 


cording to the length of the board, ſeve- 
ral ſums of different denominations may 


be ſet down at the ſame time, 
NE PE R's RODS. 


e a ſquare piece of braſs, ivory, 
or paſteboard, as AB CD, (PL I. 


Fig. 1.) into ninety-nine equal parts, as 


in the figure: in the nine parts next the 


left hand write the nine digits: in thoſe 
next the right hand write nine cyphers, 


and in thoſe at top the nine digits. Se- 
parate the remaining diviſions into two 
parts, by a line drawn from the upper 
angle on the right fide, to the lower angle 


on the left, and on theſe diviſions write 


the 
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the multiplication table, obſerving when 

there are two figures, to place the units in 
the right hand diviſion, and the tens in the 

left. Then ſeparate the eleven columns by 

cutting them aſunder from top to bottom, 

and you will have Neper's rods or bones“. 


| Theſe rods are to be placed in a box of 

the length and depth of the ſquare ABCD, 
and wide enough to hold fix, nine, or as 
many more of each ſort as you pleaſe. The 


uppermoſt figure of each rod muſt ſtand out, * 
above the box, that it may be eaſily diſtin- 3 
guiſhed. The rods have ſometimes fi- F 
gures on each of their four ſides to anſwer . ö 
different purpoſes. On the front of the | 


box there muſt be a ledge to ſupport the 
rods as they are taken out and placed in 
order, | 


To multiply any ſum by theſe ' rods, 
ſuppoſe 548F by 273, firſt, take out the 
* So called from the inventor J. Neper, baron of 


Merchiſton in Scotland. 
index 
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index rod of digits next the left hand, and 
place it againſt the ledge; then take each 
of thoſe rods that have at top one of the 
figures of the multiplicand, beginning with 
the figure 5, and place them in order as you 
will ſee in Pl. I. Fig. 2. You are then to ſet 
down the ſum that ſtands againſt each figure 
of the multipher, with this caution, that 
when there are two figures in any ſquare, 
you are to add that in the left diviſion to the 
figure in the right diviſion of the follow- 
ing ſquare, beginning with the right hand 
column. For example, in the column 

that ſtands again} 3 in the digits (Fig. 2.) 
you firſt ſet down the 8, and carrying the 1 
to the 4 in the next diviſion, you ſet down 
53 then adding the 2 on the ſecond divi- 
ſion to the 2 in the third, you ſet down 
4; then adding 1 to. 5, you ſet down 
6, and laſtly the figure 1. This may be 
done almoſt as faſt as you can copy the 
figures; and : the other figures in the 


multiplier, and\the aprration will ſtand as 
follows: 


5486 
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5486 
273 
16458 


38402 
10972 


1497678 


To divide by theſe rods, ſuppoſe 


748524 by 2793, place the rods that con- 


tain the ſeveral figures of the diviſor, with 
the index rod, in the ſame manner as in 
the laſt example, and you will have the 
product of that diviſor by each of the 
nine digits. Then take the firſt four fi- 


gures of the dividend 7485, and look for 
that number on the rods which is the next 


leſs to it; which you will find to be 


5586, that ſtands againſt the figure 2 you 


therefore put 2 for the quotient, and ſub- 
tracting thę laſt number from the firſt, 


bring down another figure from the divi- 


dend. Vou then look again for the neareſt 


ſum to that, and ſo on till you have taken 


down all the figures of the dividend, 
when 
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when you will find the whole quotient | to 
be 268. oy * 


The CHINESE SWAN PAN. 


N the ſquare frame of wood, ABCD, 
(PI. I. Fig. 3.) make four diviſions by 
the bars, EP. Fe GH; and ſeparate three 
of theſe diviſions into two parts by the 
leſſer bars, a b. In each of the ſmaller 


diviſions place wires, to be taken out at 


pleaſure ; and on each of the wires in the 
left-hand diviſions, ſtring a ſmall ivory 
ball, or large bead; and on the wires on 
the right hai divifion, pines. four ſuch 
balls, Or beads. 


T he balls in the left hand diviſions, 
when brought up to the middle bar, 
ſtand each for five; and thoſe in the 
right diviſions, when brought to the bar, 


ſtand for units. 


The balls in the two lower diviſions 
repreſent integers, or the whole of any 
Vo“. I. 'S quan- 


2 
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quantity; thoſe on the vppetmoſt wire 
ſtand for tens of ſuch integers, the next 


for hundreds, and ſo on, as is expreſſed, 
in the figure. The wires in all the divi- 
ſions, may be increaſed to any number 
you think proper. 


The balls in the four upper diviſions 
repreſent parts of integers; thoſe in the 
two diviſions next the left harid ſtand for 
tens; and thoſe in the two other divi- 
ſions, for units of ſuch parts.“ 


Now if the ſum you would ſet down be 
| | = integers, begin with the balls in the two 

lower diviſions; for example, on the 
third row from the top bring two balls, 

of the right hand diviſion, up to the mid- 
| dle bar (fee the Figure); then bring up L 
two on the next row, and one on the Gin 1 
row in the left diviſion next four on the 7 


top 


* This is not the original fn Pan mentioned 
by Du Halde, in his Hiltory of China, but an im- 
provement on that by M. G. Smethurſt, of Man- 
cheſter, publiſhed in the Gent. Mag. for 1748. 
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top row, and one on the other ſide of rhe 
ſame row; then in the firſt row of units, 
from the bottom, and in the right hand 
diviſion, place two balls, on the ſecond 
row one, and one alſo on the fame line i in 
the right hand diviſion of tens: laſtly, on 
he third row of units place three balls. 
The balls being thus placed, if the inte- 
gers be pounds ſterling g, they will expreſs 
2791. 28. 112d. If the integers be hundred 
weights, the ſum will be 279 cwt. 2 qrs. 
IIlb. 307. or if they be years, they will de- 
note 279 years, 2 months, 11 days, 3 hours. 


A part of theſe balls may repreſent frac- 
tions, either vulgar or decimal; the balls 
in the firſt two diviſions of parts may 
ſtand for the numerators, and thoſe in 
the other two for denominators; or the 
numbers in either of theſe diviſions may 
be added to thoſe in the integers, as de- 
cimals.“ 


* There may alſo be holes made in the bars where 
the dots are placed, in which pegs may be occaſionally 
py | to ler that thoſe numbers ſtand for fractions. 


C 2 By 
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By this inſtrument all the operations of 


arithmetic may be readily performed: ſup- 
poſe, for example, you would multiply the 


ſum ſet down in the diviſion of integers, 


that is 279 by 3. Begin with the loweſt 
line, and ſay 3 times 2 is 6, therefore ſet 
that number up; then on the next row, 


ſay 3 times 7 is 21, therefore inſtead of 7 


ſet up 1 on that line, and carry the 
two tens to the line below, which will 


make the number there 8. Then at the up 


per line ſay 3 times 9 is 27, therefore ſet 


7 on that line, and carry 2 to the next line 


below, which will make that number 3. 80 


ö that the balls on the three lines will then 


expreſs 837. 


If you would divide 279 by 3, begin in 
like manner with the loweſt line; but as 
3 cannot be taken in 2, you add the next 


number to it, and ſay the threes in 27 


are 9, therefore ſet back the 2 on the loweſt 
line, and place 9g, inſtead of 7, on the 
next line above; then at the uppermoſt 

line 
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line ſay, the threes in ꝙ are 3; therefore 
inſtead of g place 3 on that line, and con; 


ſequently the quotient will be 93. When 


there is a remainder it may be placed with 


the diviſor, as a fraction, in the upper di- 


viſions. When there are many figures in 
the multiplicand and multiplier, the latter 
may be placed in the two firſt diviſions of 
parts, and the former and products in the 
diviſions of integers. In like manner, when 


there are ſeveral figures in the dividend 


and diviſor, the former may be placed in 
the diviſion of integers, the latter in the 
firſt two diviſions of parts, and the figures 
of the quotient as they riſe, in the re- 
maining two diviſions. 


It is well worth obſerving, that by means 


of this inſtrument a blind man may be | 


taught to add, ſubtract, multiply, divide, 
and perform all the other operations of 
arithmetic, with as much certainty as an- 
other perſon can by figures. 
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Any number being named, by adding a figure 
to that number to make it diuiſible by 


nine. 


FF the number named be, for example, 
72,857, you tell him who names it to 
place the number 7 between any two fi- 
| gures of that ſum, and it will be diviſible | 
by 9. For by aphoriſm q, if any number 
be multiplied by 9, the ſum of the figures 
of the product will be either 9, or a num- 
ber diviſible by 9. But the ſum of the 
figures named is 29, therefore ) muſt be 
added to it to make it diviſible by 9. 


Wa may Aiverſif this recreation, by 
ſpecifying, before the ſum 1s named, the 
particular place where the figure ſhall be 
inſerted, to make the number aviſible 


9 9 


RECRE- 
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RECREATION II. 


A perſon having an even number of counters 
in one hand, and an odd number in the 
other, to tell in which hand the odd or even 
number 15, 


ET the perſon multiply the number 
in his right hand by an odd number, 
and the number in his left hand by an even 
number, and tell you if the ſum of the 
products added together be odd or even. 
If it be even, the even number is in the 
right hand; but if it be odd, the even 
number is in the left hand: as is evident 
from the firſt five aphoriſms, my 


. 


"Fa Nader; in the 
right hani 518 Tn theleft 7 
7 Multipliers 3 2 
| 54 | 14 
14 


— — 


Their ſum LE 
© 4 


M ö¶ RNA 


2. Number in ns 7 In the wn 


right hand | 
Multipliers 1 2 
1 | 36 
36 


Their ſum 57 


RECREATION Il. 
A perſon making choice of ſeveral numbers, 


2 another ſhall name him the number by 
which the ſum of thoſe numbers i Is divi- 


: fible. ap 
JROVIDE a ſmall bug: Saad; into 


two parts: in one part put ſeveral 
tickets, on each of which is wrote a num- 
ber diviſible by three, as 6, 9, 15, 36, 63, 
120, 213, 309, &c, and 1n the other part 
put tickets marked with the number 3 only. 
From the firſt part draw a handful of 

tickets, and after ſhewing them, put them 

in again; then open the bag, and deſire 
any one to take out as many tickets as he 
thinks 
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thinks proper; ſhut the bag, and when 


you open it again offer the other part to 
another perſon, telling him to take out 
one ticket only: you then pronounce that 
ticket to contain the number by which the 
amount of the other numbers is diviſible. 
For each of thoſe numbers being diviſible 
by 3, their ſum alſo, by aphoriſm 7, muſt 
be diviſible by the ſame number. 


* 


RECREATION IV. 


To find the difference between two numbers, 
the greateſt of which is unknown. 


TAKE as many nines as there are 
figures in the ſmalleſt number, and 
ſubtract that ſum from the number of 
nines. Let another perſon add that dif- 
ference to the largeſt number, and taking 
away the firſt figure of the amount, add 


it to the laſt figure, and that ſum will be 


the difference of the two numbers.“ 


Sce the eighth aphoriſm. 
V For 


| 
} 
| 
t 

| 
174 
if 
| 
1 
9 
1 
| 
[ 
= - 
1 
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For example, Matthew, who is 22, tells 


Henry, who is older, that he, can diſcover 
the difference of their ages; he therefore 


privately deducts 22 from 99, and the dif- 
ference, which is 77, he tells Henry to 
add to his age, and to take away the firſt 


figure from the amount, and add it to the 


laſt figure, and that laſt ſum will be the 


difference of their ages, As thus: 


The difference between Matthew's | 77 


age and 99 18 


To Which Henry adding his "ge 35 
The ſum is e Word 112 
12 
| — 
Then by ber away the firſt 6. 29 5 
gure 1 and adding it to the laſt 13 

figure 2, the ſum is 

Which added to Matthew's age 9 
Gives the age of Henry, which is 5 35 


. 0 RECRE. 
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RECREATION V. 


To tell, by the dial of a watch, at what hour 
13778 e intends to riſe. 


BT the Pen ſet the hand of the 


dial to any hour he pleaſe, and tell 
you what hour that is, and to the number 


of that hour you add, in your mind, 12. 
Then tell him to count privately the num- 
ber of that amount upon the dial, begin- 


ning with the next hour to that on which 


he propoſes to riſe, and counting back- 
wards, firſt reckoning the number of the 
hour at which he has placed the hand. 
An example will make this plain. | 


Suppoſe the hour at which he anten to 
riſe be 8, and that he has placed the hand 
at 5. You add 12 to 3, and tell him to 


count I7 on the dial, firſt reckoning 5, 


the hour at which the index ſtands, and 


counting backwards from the hour at 


which bo intends to riſe, and the number 
"1 


— 
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oF will neceſſarily end at 8, which ſhews 


that to be the hour he choſe. - 


That the hour at which the counting 
ends muſt be that on which he propoſed 
to rife, will be evident on a little reflection; 


for if he had began at that hour and count- 
ed 12, he would neceſſarily have come to 


it again; and calling the number 17, by 
adding 5 to it, only ſerves to diſguiſe the 
matter, but can make no fort of difference 


in the counting. 
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A 4 8 ng any two, out of froeral 
given numbers, and after adding them to- 
_ gether firiking out one of the figures from 
the amount, to tell you what that figure Was. 


w 


I UCH iliac muſt be offered as are 
diviſible by 9; and when any two; of 


them are added together there muſt be no 
eher; in the amount: the figures of that 


; amount, 
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amount, moreover, muſt make either 9 or 
18. Such are the numbers following; 
36, 63, 81,117, 126, 162, 207, 216, 252, 
261, 306, 315, 360, and 4322. 


Theſe numbers muſt be wrote on cards; 
and when any two of them are added to- 
gether, if a figure be ſtruck out of the 
ſum, it will be what would make the other 
figures either 9 or 18. For example; if a 
perſon choſe 126 and 2 52, their ſum will 
be 378, from which if he ſtrikes out the 7, 
the remaining figures 3 and 8 will make 
11, to which 7 muſt be added to make 18. 


RECREATION VI. 


Two perſons chuſing two numbers, and mul. 
; tiplying them together, by knowing the laſt 
figure e, the product to tell the other 
figures, D 


JF the number 73 be multiplied by the 

numbers of the following arithmetical 

progreſſions, 3, 6, 9, 12, 15, 18, 21, 24, and 

5 277 
C 
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27, their products will terminate with the 
nine digits in this order, 9, 8, 7, 6, 5, 4, | 
3, 2, 1 ; the numbers being as follows, 219, 
438, 657, 876, 1095, 1314, 1533, 1752, 

19713; therefore put into one of the divi- 
fions of the little bag, mentioned in the 
third Recreation, ſeveral. tickets marked 
with the number 73, and in the other 
part of the bag the numbers 3, 6, 9, 12, 
15, 18, 21, 24, and 27. 


Then open that part of the bag where 
are the numbers 7 3, and deſire a perſon 
to take out one ticket only, then dex- 
trouſly change the opening, and deſire 
another perſon to take a ticket from that 
part, and when you have multiplied their 
two numbers together, by knowing the 
laſt figure of the product you will readily 
tell them by the foregoing. ſeries, what 
the other figures are. 2 


RE CR E- 
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RECREATION VII 
The Magical Century, 


F the number 11 be multiplied by any 

one of the nine digits, the two figures 

of the product wall mays Þ be Lunular, - As 
follows: | 


))! I TE TE TE 


n; ũ f i ny 


— — — — — H — — — 


11 22 33 44 55 66 77 88 99 


place 2 parcel of counters on a table, 
and propoſe to any one to add, n 
ly, a certain number of thoſe counters, 
till they amount to a hundred, but never 
to add more than 10 at one time. Vou 
tell him, moreover, that if you ſtake firſt 
he ſhall never make the even century, but 
you will. In order to which you muſt firſt 
ſtake 1, and remembering the order of the 
above ſeries, 11, 22, 33, &c. \ ou con- 
ſtantly add; to what he ſtakes, as many as 
will make one more than the numbers of 
that ſeries, that is, as will make 12, 2 3, 34s 


6 3 e 
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"a till you come to 89, after which the 
other party cannot make the century him- 
ſelf or prevent you from making it. 


If the other party has no knowledge of 
numbers, you may ſtake any other num- 
ber firſt, under 10, provided you take 
care to ſecure ſome bne of the laſt terms, 


as 56, 67, 78, &c. 


This Recreation may be performed with 
other numbers; and in order to ſucceed, 
you muſt divide the number to be attain- 
ed, by a number that has one digit more 
than what you can ſtake each time, and 
the remainder will be the number you 
muſt firſt ſtake. Obſerve that, to be ſure 
of ſucceſs, there muſt be always a re- 
mainder. Suppoſe for example, the num- 
ber to be attained is 52, making ule of a 
pack of cards inſtead of c unters, and that 
you are never to add oF than 6; then 
divide 52 by the next number above 6, 
that is, by 7, and the remainder, which 

1s 
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is 3, wil be the number you muſt ſtake 
firſt ; and whatever the other ſtakes, you 


muſt add as much to it as will make it 


equal to the number by which you di- 
vided, that is, 7. Therefore if his firſt 
ſtake be 1, you muſt ſtake 6, &c. ſo that 
your ſecond ſtake will make the heap 10, 
your third ſtake will make it 17, and fo 
on, till you come to 45, when as he can- 


not ſtake more than 6, you muſt make 


the number 52. 


In this, as in the former caſe, if the 
other perſon have no knowledge of num 


bers, you may ſtake any number firſt un- 
der 7; or you may let him ſtake firſt, only 


taking care to ſecure either of the num 


bers 10, 17, 24, 31, &c. after which he 
cannot make 52, if you conſtantly add as 
many to his ſtake as will make it 7. 


Vol. J. | D 
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RECREATION X. 
The Conſedorate Counters, 


PRESENT to three perſons a ring, E 
ſeal, and a ſnuff- box, of which deſire 

each perſon to chuſe one, privately. The 
three perſons you diſcriminate in your 
mind by the letters A, E, I, and by the 
ſame letters you diſtinguiſh the ring, the 
ſeal, and the box. Provide 24 counters, 

of which give the firſt perſon A, 1, the ſe- 
cond perſon E, 2, and the third perſon I, 
3. Put the 18 remaining counters on the 
table; and let him that has the ring take 
as many counters more as he already has; 
him that has the ſeal take twice as many 
as he has, and him that has the box four 
times as many, While they are taking 
the counters you retire out of fight, and 
when they have done you return, and 
caſting your eye on the table, take notice 
how many counters are left. 


The 
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The remaining counters will be either 


1, 2, 3, 5, 6, or 7, Which you are to re- 
fer to the vowels in the ſyllables of the 
following verſe: 
. 3 5 6 
IG — — — py 
Par fer Ce ſar—ja dis— de vint—si grand 


7 


— 
Prince. 


If there be but one counter left, the two 


vowels in the ſyllables par ſer denote that 
the firſt perſon has the ring, to which you 


have aſſigned the letter A; the ſecond 


perſon has the ſeal, to Which you have 
aſſigned the letter E; and conſequently 
the thind perſon muſt have the box, In 
like manner, if there be fix counters re- 
maining, the two vowels in the ſyllables 
25 i "how that the firſt perſon has the 
box, denoted by the letter I; the ſecond 


perſon has the ring, to which the letter A 


is aſſigned; and conſequently the third 
perſon has the ſeal : and fo of the reſt. 


ls It 
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It appears by aphoriſm 16, that the 
three articles can be taken only fix dif- 
ferent ways. Now each of theſe ways 
neceſſarily changes the number of counters 
to be taken by the three perſons : from 
whence it follows, that the counters re- 
maining on the table will alſo be of fix 
different numbers; the vowels in the ſyl- 
lables of the verſe ſerve only to aid the 
memory in diſcovering the manner 1n 
which the three articles are taken. 


RECREATION X. 


A perſon privately fixing on any number, t0 
tell him that number. 


A FTER the perſon has fixed on a num- 

ber, bid him double it and add 4 to 
that ſum, then multiply the whole by 5; 
to the product let him add 12, and mul- 
tiply the amount by 10. From the :ſurr 
of the whole let him deduct 320, and tell 
you the remainder, from which, if you 


cut 
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cut off the two laſt figures, the number 
that remains will be that he fixed on. 


Example. 
Let the number choſe be — — 7 
Which doubled is — — 14 
And 4 added to it makes — — 18 
Which multiplied by 5, gives — 9 
To which 12 being added, it is 102 


That multiplied by 10, makes 1020 


From which deducting 320, wo 


remaider is 


700 
And by ſtriking off the two cy- 


phers, it becomes the original 7 


number — — 


RECREATION XI. 
Three dice bein 'g thrown on a table, to tell the 
number of each of them, and the order in 
which they ſtand, 


ET the perſon who has thrown the dice 
double the number of that next his 


left hand, and add 5 to that ſum; then mul- 


tiply the amount by 5, and to the product 
add the number of the middle die; then let 
TO the 
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the whole be multiplied by 10, and to that 

product add the number of the third die. 

From the total let there be ſubtracted 250, 

and the figures of the number that re- 

mains will anſwer to the points of the 

three dice as they ſtand on the table. 
Example. 

Suppoſe the points of the three dice 
thrown on the table to be 4, 6, and 2. 
Then the double of the firſt die will be 8 
To which add =  —- ͤT—— 3 


2 


13 


That * be multiplied by y 5 will be 
To which add the number oth the 


middle die — x 5 


And multiply the ſum by - 
MS 510 10 
To that product add the E . 
of the third die — — e 
: 712 
And from the total ſubtracting 250 
The three remaining figures 462 


will anſwer to the numbers on the dice, 


and ſhew the order in which they ſtand, 


 RECRE- 
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RECREATION XI. 


Mo tell the number a perſon has fixed on, 
without aſking him any queſtions. 


H E perſon Wing choſe any num- 

ber from 1 to 15, he is to add 21 to 

that number, and triple the amount. Then 

1. He is to take the half of that triple, 
and triple that half. 

2. To take the half of the laſt triple, 
and triple that half. 

3. Take the half of the laſt triple, 
4. Take the half of that half, 


In this operation it appears there are 
four caſes or ſtages where the half is to be 
taken : the three firſt are denoted by one 
of the eight following Latin words, each 
word being compoſed of three {yllables, 
and thoſe that contain the letter i, refer to 
thoſe caſes* where the half cannot be taken 


. Theſe caſes being different i in all the numbers 
that can be choſe, they are thereby diſtinguiſhed. 


M4 without 
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without a fraction; therefore in thoſe caſes. 
the perſon who makes the deduction is to 
add 1 to the number to be divided. The 
fourth caſe ſhews which of the two num- 
bers annexed to every word, has been 
choſen; for if the fourth half can be 
taken, without adding 1, the number 
choſe is in the firſt column, but if not, it 
is in the ſecond column. 


Pax 


The words. The | numbers they denote. 


Wl Mi-ſe-rirs BY 0 
i} Ob-tin-git 0 
| . | . 85 el | 9 

Ni-mi-um 2 10 

No: ta-ri 3 11 

/ 8 | 

li In-ter-nos py © 12 
. 8 
1 II. midi 6 14 
[ Te-ne-ant "Is 7 


A 


CP 


Example, 
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Example. 
Suppoſe the number choſe to be 9 
To which is to be added 4 
| | 10 
Then the triple of that number is 30 
The half of which is | I5 


The triple of that half muſt be 45 
And the half of that * 


2 3 

The triple of that half 69 
The half of that * 35 
And the half of that half“ 18 


While the perſon is performing the 
operation, you remark, that at the ſe- 
cond and third ſtage he is obliged to add 
1. and conſequently that the word 06-717 
git, in the ſecond and third ſyllables of 
which is an 7, denotes that the number 
muſt be either 1 or 9; and by obſerving 
that he cannot take the laſt half without 
adding 1, you know that it muſt be the 


/ 


* At all the ſtages thus marked, 1 muſt be added 
in order to take the half without a fraction. 


number 
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number in the ſecond column. If he 

ſhould make no addition at any one of the 

four ſtages, the number he choſe muſt be 
15, as that is the only number that has no 

fraction at either of the diviſions. 


\ 
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RECREATION XIII. 


Thirty ſoldiers having deſerted, fifteen of 
whom are to be puniſhed; ſo to place the 
whole number in a ring, that you may ſave 


any fifteen you pleaſe, and it ſhall ſeem 
zo be the effect 4 chance. 


HE men muſt be Ee according ta 
the numbers annexed to the vowels 
in the words of the following verſe ; 


Po-pu-le-am vir-gam ma-ter re-gi-na 


4 £343 1 1:43 4 $-1 
fe-re-bat. | . 


32 1 
Therefore you place 4 of thoſe you would 
ſave firſt, then 5 of thoſe you would pu- 
niſh, then 2 of thoſe to be ſaved, and 1 
to 


</ | 
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to be puniſhed; and ſo on.* You then 
enter the ring, and beginning with the 
firſt of the four men you intend to fave, 


you tell 9, and the ninth man is turned 


out to be puniſhed, You go on telling 9 


more, and the ſecond 9 will fall on one 
you intend to punith ; and fo of the reſt, 


RECREATION XIV. 


Same perſon in company having put a ring 


privately on one of his fingers; to name 


the pexſon, the hand, the finger, and the 
jointf@n which it is placed. 


ET a third perſon double the number 


of the order in which he ſtands wha 


has the ring, and add 5 to that number; 
then multiply that ſum by 5, and to the 


product add 10. Let him next add 1 to 


the laſt number if the ring be on the right 


hand, and 2 if on the left, and multiply 


the whole by 10: to this product he muſt 


* You will obſerve that each vowel denotes the 


number that is to be placed, as @ 1, e 2, 7 3, &c. 


43 
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add the number of the finger (counting 


the thumb as the firſt finger) and multiply 
the whole again by 10. Let him then 
add the number of the joint ; and, laſtly, 
to the whole j Join 35. 


He is then to tell you 1 the amount of 
the whole, from which you are to ſubtract 
3535, and the remainder will conſiſt of 


four figures, the firſt of which will ex- 8 


preſs the rank in which the perſon ſtands, 


the ſecond the hand (the number 1 ſigni- | 


fying the right hand, and 2 the left,) the 
third number the finger, and the fourth 


ng joint. 


Ex ample . 


Suppoſe the perſon who ſtands the third 
in order has put the ring upon the ſecond 
joint of the thumb of his left hand; then 


The 
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The double of che rank of the 6 
third perſon is 
To which add 5 
Multiply the ſum by 5 
55 
To which add 10 
And the number of the [ef hand 4 
67 
Which 1 ine Wy 10 
; 670 
To which add the number of the thumb 1 
67¹ 
And ny again by 10 
Then add the number of the joint 2 
And laſtly the number "nr 
| | +: aw 
From which deduQing 8 3535 
The remainder is 3212 


Of which, as we have ſaid, the 3 denotes 
the third perſon, the 2 the left hand, the 
1 the thumb, and the laſt 2 the ſecond joint. 


OF 


07 arithmetical magic ſquares. 

| A Magical ſquare of this fort conſiſts of 
| numbers in arithmetic progreſſion, 
0 diſpoſed in parallel and equal ranks, - 
- that the ſum of each row, taken either 
perpendicularly, horizontally, or diago- 


nally, is equal; as in the ſecond figure. 


Fig. 1. 1 Fig. 2. 
Natural ſquare. Magical ſquare. 
T0 » +4 = 


1.2.3 4 $ 11 24 7 20 3 
„ 4 13. 38 8 16 
))))) CCG 
e 1422 
"01 23 233 26 37... 245 6 16 1236 
_— 1 D 


Any five of the ſums in this magic ſquare 
taken in a right line, make 65. You will 
obſerve that the five numbers in the dia- 
gonals AD and BC of them agical ſquare, 
anſwer to the horizontal and vertical ranks 
EFand GH in the natural ſquare; and that 

13 is the central number of both {quares. 
T2 


_-— 


RE CRE ATIONS. 47 

To form a magical ſquare, firſt tranſ- 
poſe the two ranks in the natural ſquare, 
juſt mentioned, to the diagonals of the 
magic ſquare; then place the number 1 
under the central number 13, and the 
number 2, in the next diagonal downward. 
The number 3 ſhould be placed next in 
the ſame diagonal line; but as there is no 
room in the ſquare, you are to place it in 
that part it would occupy if another ſquare 
were placed under this. For the ſame 
reaſon the number 4, by following the 
diagonal direction, falling out of the 
ſquare, it is to be put in the part it would 
hold in another ſquare, placed by the ſide 
of this: you then proceed to the numbers 
5 and 6, ſtill deſcending; but as the place 
6 ſhould hold is already filled, you then 
go back to the next diagonal, and conſe- 
quently place the number 6 in the ſecond 
caſe under the number 5, ſo that there 
may remain an empty caſe between the 
two numbers. The ſame method is to be 
taken whenever you find a caſe already 


filled. 


/ 


6 — You 


arent 


You proceed in this manner to fill all 


the empty caſes in the angle where the 


number 15 is placed; and as there is no 


place for the number 16 in the ſame dia- 


gonal deſcending, you muſt place it in the 


part it would hold in another ſquare, and 


continue the fame method till all the caſes 


are filled. This method will ſerve equally 
for all ſorts of arithmetic progreſſions 
compoſed of odd numbers ; thoſe com- 
poſed of even numbers being too compli- 
cate and abſtruſe for recreations. 


* M. Ozanam, who has wrote very learnedly 
on magical ſquares, obſerves, that the Egyptians, 
and the Pythagoreans, their diſciples, held them in 
great veneration. They were dedicated by them, 
he ſays, to the ſeven planets. Saturn had a ſquare 


of nine caſes aſſigned him; Jupiter, one of 16 


_ eaſes; Mars, one of 25; Venus, 49; and Mercury, 
64 caſes: to the Moon they gave a ſquare of 81 


caſes; and to the Deity, one of a ſingle caſe, as unity 


can never be multiplied nor divided, but is for ever 


unchangeable. 
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RECREATION XV. 


The feries of numbers from 1 10 25 being 
, Wrote on that number of cards, after you 


have ſhuffled them, to deal them to fre 
perſons, either by twos or threes, at the 
option of the parties, and the amount of 
the numbers on each one's cards to be the 


fame . 


JN diſpoſing theſe cards you muſt have 

recourſe to the magical ſquare in the 
Jaſt Recreation, and obſerve to put the two 
cards that-have the numbers 11 and 4 at 
top; thoſe cards that have 24 and 12 next, 
and ſo continue, by 2 and 2, to the laſt 
number of that rank, T6, which muſt be 
| Wrote on a card a little wider than the reſt. 
You muſt follow the ſame method with 
the next three numbers 17, 10 o, 23, and 
lo on to the laſt three 9, 22, 15, as 18 


fully explained i in the following table. 


VorL. I, | E Cards, 
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Cards. Numbers. 
hs . Firſt perſon. 
2 4 
- +{$S>cond perſon. 
| 2 ap Thin perſon. 
8 8 round perſon. 
10 wide card 155 Fifth perſon. 
I1 17 
12 10 Firſt per ſon. 
13 3 
14 1 
15 18 bo perſon. 
16 6 | | 
17 © 
18 I |Thira perſon. 
19 19 
20 AK] 5 
21 I + Four perſon. 
22 2 
23 97 -- 
24 by 22 Fit perſon. 
25 15 


'The cards being thus diſpoſed, or be- 


coming ſo by being ſhuffled in the man- 


ner 
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ner we ſhall explain farther on, when we 
treat of the combination of cards, you 
ofter to deal them by twos or threes firſt : 
if it be required to deal them by twos firſt, 


there 18 no occaſion to cut them ; but 


if they are to be dealt by threes, they 
muſt be cut, that he who cuts them may 
divide the pack exactly in that part where 
the wide card is, and that the fifteen cards 
that were at the bottom may be at top. 
Obſerve, you muſt feel the cards before 
you deal, in order to know if they be cut 
at the wide card; if not, they muſt be 


cut again, or you may cut them yourſelf. 


It is evident by the foregoing table, 
which is formed after the magic ſquare, 
that the numbers on each perſon's cards 
muſt neceſſarily amount to the fame 
number, ſixty-five. 
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RECREATION XVI. 


To deal the 32 cards of the game of piquet to 
four perſons, after you have ſhuffled them, 
and the parties have choſe whether you 
[hall deal by twos or threes ; in ſuch man- 

ner, that all the cards in each perſon's 

hand foal be of the ſame fat. | 


FIRST, diſpoſe the cards in the follow- 
= ing order, and obſerve that the eighth 
card uf} be a little larger than thezeſt, 


T & 75 tor Hearts. Firſt perſon. 


Egk {Spades, 0 perſon. 


3 


Knave 
wide card 


2 

3 

4 

; Ear Diamonds Third 8 
0) 

8 


Clubs. Fourth _ 


11 Nie 


12 Ace 
v1 Knave 


7 Ll 


9 King 
IG. Eight Jem Firſt Fr: 
ſr Second Ps 


ti Wee 


4 — - . Wren ee —— ſ — — 
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15 Ace 

16 Seven Diamonds. Third perſon. 
17 Nine 

18 King | 

19 Ten Clubs. Fourth perſon. 

20 Nine 


21 Queen 


22 Knave Hearts. Firſt perſon. 


23 Ten 


. Queen 


23 Spades, Second perſon, 
26 Seven j e 7 
27 King 

28 Queen Diamonds, Third perſon. 
29 Ten Bo 


30 ueen ! 
31 Bae | Cl Fourth perſon. 


32 Seven 


You then follow the ſame method as in 
the preceeding Recreation: if the cards are 
required to be dealt by twos firſt, they are 
not to be cut, but you deal, once two and 
twice three. If they are to be dealt by 


threes firſt,) they muſt be cut at the place 


of the wide card, and then dealt by twice 
three, and once two. EY: 


| | O/ 
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following Recreation. 


54. Aron 


Of geometrical magic [quares. 


HE fame method we have given for 


filling up the caſes or diviſions of 
an arithmetic magic ſquare, is to be fol- 
lowed in theſe. We ſhall confine ourſelves 
here to examples of the three following 
geometric ſquares, containing nine divi- 
ſions each, which are filled up with three 
different progreſſions, applicable to the 


7. 


Fig. 1. Fig. 2. Fig 3. 


161512] 4] | 241768] 5679714 


8| 321128] | 12] 480192 2801120448 
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E56 2 64 84 4 90 8900 71224 


You will obſerve, that in every geome- 
tric ſquare, the product of the numbers 
in each row, whether taken vertically, 
horizontally, or diagonally, is conſtantly 
the fame, 


4 
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RECREATION XVII. 


Several different numbers being wrote upon 
cards, to ſhuffle them, and deal the whole, 
or part of them, to three perſons, m ſuch | 
manner that each one multiplymg the num- | 

bers on his cards together, the product of if 
each perſon's cards ſhall be the ſame; and lf 
to repeat the recreation after having ſouf- — 
fied te cards a ſecond time. „ 


TRITE upon ſeven-and- -twenty cards lf 
the numbers that are in the fore- = 
going ſquares, and diſpoſe them in the I 


following order. # 


16 Firſt perſon. 


—þ 
2 512 Second perſon. 1 

3 4 Third perſon. j 
1 8 ulſt perſon. | 
5 3 perian..- © i 

6 128 3d perſon. | 
IF 256 1{t perſon. i 
8 2 2d perſon. | i 
9 wide 1 64 3d perſon. os, — 
10 24 1ſt perſon. = 
in 768 2d perſon. | 
I2 63d perſon. l 


E 4 13 _ 
" 

bv | 15 

; | 14 
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13 12 Firſt perſon. 
14 48 Second perſon. 
15 192 Third perſon. 
16 384 1lt perſon. 

& ©; 3 2d perſon. 

18 wide card 96 3d perſon. 
19 56 lſt perſon. 
20 179 2d perſon. 
8 214 3d perſon. 

3 28 1ſt perſon. 
23 112 2d perſon. 
24 448 3d perſon. 
3 896 1ſt perſon. 
1 7 2d perſon. 
27 wide card 224 3d perſon. 


>, 


You obſerve that the gth, 18th, and 
27th cards are to be wider than the reſt, 
that the cards being cut = 
numbers may not be difarranged. It is 
plain likewiſe, from this diſpoſition of 
the cards, that if they are dealt to three 
perſons, one by one, or three together, 
they muſt each have one of the ranks of 
numbers in the magic {quare. | 
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In order to repeat this recreation it is 


only neceſſary to put the cards that have 


been dealt on the top of the pack, and 
in ſhuffling the cards take care not to 
ſhuffle the nine bottom cards. I he pack 
being then cut at the wide card, that is at 


the top of the loweſt range of cards, they 


are then placed at top, and {ſerve for the 
ſecond recreation, which will appear the 
more extraordinary, as the product then 
Will not be the ſame as before. 


A recreation of the ſame kind may be 


performed with numbers in arithmetic 


progreſſion, taken, in like manner, from 
a magical ſquare; and that will be the 
more agreeable, as the numbers on the 


cards will then require to be added only: 


not multiplied, 


RECRE- 


58 RATIONAL 
RECREATION XVIII. 


| To find the number of changes that may be 
rung on twelve bells. 


T appears by the 17th aphoriſm, that 

nothing more is neceſſary here, than 
to multiply the numbers from 1 to 12 
continually into each other, in the follow- 


ing manner, and the laſt product will be 
the number ſought. 
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RECREATION XXX. 


Suppoſe the letters of the alphabet to be wrote 
fo ſmall that no one of them ſhall take up 
more ſpace than the hundredth part of a 


ſquare inch: to find how many ſquare 


yards it would require to write all the Per- 
mutations of the 24 letters in that ſize. 


Y following the ſame method as in the 

laſt recreation, the number of per- 
mutations of the 24 letters will be found 
to be 


. 


62,044,840, 173, 323,943, 936, ooo 


Now the inches in a ſquare yard being 


1296, that number multiplied by 100 gives 
129600, which is the number of letters each 


ſquare yard will contain; therefore if we 


divide 62,044,840, 173,323,9 43,936, O00 
by 129600, the quotient, which is 
478,741,050,720,092, 160, will be the 


number of yards required, to contain the 


above mentioned number of permutations. 


But 
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But as all the 24 letters are contained in 
every permutation, it will require a {pace 


24 times as large, that is 


11,489,785, 21 7,282,211 840. 


Now the number of ſquare yards contain- 


ed on the ſurface of the whole earth is 


but . 617,197,435,008,000, therefore it 
would require a ſurface of 18620 times as 


large as that of the earth to write all the 
permutations of the 24 letters in the lize 


above mentioned. 


RECREATION XX. 


20% find how many different ways the eldeſt 


hand at piquet may take in his froe cards. 
& HE eldeſt 14 having twelve cards 


dealt him, there remain twenty 


cards, any five of which may be in thoſe 
he takes in; conſequently we are here to 
find how many ways five cards may be 
taken out of 20: therefore by aphoriſm 
16, if we multiply 20, 19, 18, 17, 16, 
into each other, which will make 1860480, 
and 
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and that number be divided by 1% 3, 1 
5, multiplied into each other, which make 
120 the quotient, which is 15504, will 
be the number of ways five cards may be 
taken out of 20. From hence it follows, 
that it is 15503 to 1, that the eldeſt hand 
does not take in any five certain cards. 


RECREATION XXI. 


To find the number of deals a perſon may 
play at the game of whit without ever 
holding the I cards twice. 


PHE number of cards play ed aa al 
whiſt being 52, and the number 
dealt to each perſon being 13, it follows, 


that by taking the ſame method as in the 


laſt recreation, that is, by multiplying 52 


by 51, 50, &c. ſo on to 41, which will 


make3,954,242,643,911,239.680,000,and 
then dividing that ſum by 1, 2, 3, &c. to 
13, which will make 6,227,020,800, the 


quotient, which is 635, 13, 5 59, 600, will 
be the number of different ways thirteen - 
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of the line B c, is compoſed of the two 
terms 1 and 2 in the preceding rank : 
| the third term 6, in that line, is formed 
of the two terms 3 and 3 in the preceding 
rank: and ſo of the reſt; every term, 
after the firſt, being compoſed of the two 
next terms in the preceeding rank ; and 
by the fame method it may be continued 
to any number of ranks. To find by this 
table how often any number of things 
can be combined in another number, un- 
der 13, as ſuppoſe 5 cards out of 8; in 
the eighth rank look for the fifth term, 
which is 56, and that is the number ö 
required. „ 


Though we have ſhewn in the forego- 
ing recreations the manner of finding the "| 
combination of all numbers whatever, yet 
as this table anſwers the ſame purpoſe, 
for ſmall numbers, by inſpection only, it 
will be found uſeful on many occaſions ; 
as will appear by the following recrea- 
tions. 
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RECREATION XXII. 


To find how many different ſounds may be 
produced by flriking on a harpfichord two 
or more of the ſeven natural notes at the 
Same time. 


HE combinatiotis of two in) 
ſeven, by the foregoing tri- 
angle are 
2. The combindtions of 4 in 4. ars 3 5 
3. The combinations of 4 in 7, are 35 


4. The combinations of 5, are 21 
5. The combinations of 6, are 7 
6. The ſeven notes all together once 1 


Therefore the number of all the? | 
ſounds will = 1 as 


RECREATION XXIII. 


Take four ſquare pieces of paſteboard, of the 
fame dimenſion, and divide them diagonally, 
that is by drawing a line from two oppoſite 


ng as in the figures, into 8 triangles ; 
paint 
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paint y of theſe triangles with the primitive 
colours, red, orange, yellow, green, blue, 
indigo, violet, and let the eighth be white. 
7 find how many chequers or regular four- 
| tded figures, different either in form or co- 
tour, may be made out of thoſe eight triangles. 


IRST by combining two of theſe tri- 
angles there may be formed either 
the triangular ſquare A, or the inclined | 
ſquare B, called a rhomb... Secondly, by 
combining four of the triangles ; the 

large ſquare C, may be formed; or the 


long ſquare D, called W 
* | B f 
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by the eighth rank of the triangle be taken 


28 different ways, which makes 56. And the 

laſt two ſquares, conſiſting of four parts, 

may each be taken by the ſame rank of the 

triangles 70 times, which makes 140 

To which add the foregoing number 56 
and the number of the different 


ſquares that may be formed off 196 


the eight triangles, will be 


RECREATION XXIV. 


A man has 12 different forts of flowers, 


and a large number of each fort. He is 


defirous of ſetting them in beds or flou- 


riſhes, in his parterre. Six flowers in fome, 


7 in others, and 8 in others; ſo as to have 


the greateſt variety poſſible ; the flowers in 
70 two beds to be the ſame. To find how 
many beds he muſt have. 


HE combinations of 6 in I 
by the laſt rank of the tri- 924, 


angles, are 


0 


2. The combinations of 7 in 12, are 792 


3. The combinations of 8 in 12, are 495 
Therefore the number of beck] 3 


muſt be 
6 
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To find the number of chances that may be 


thrown on two dice. 


As each die has 6 faces, and as every 

face of one die may be combined 
with all the faces of the other, it follows, 
that 6 multiplied by 6, that is 36, Will- 
| be the number of all the chances: as is 
alſo evident from the following table. 
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It appears by this table, 1. That the 
number of chances for each point con- 


tinually encreaſes to the point of ſeven, 
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and then continually decreaſes till 12 : 
therefore if two points are propoſed to be 
thrown, the equality, or the advantage 
of one over the other, is clearly viſible *. 
2. The whole number of chances on the 
dice being 252, if that number be di- 
vided by 36, the number of different 
throws on the dice, the quotient is 7 : 
it follows therefore, that at every throw _ 
there is an equal chance of bringing ſeven 
points. 3. As there are 36 chances on 
the dice, and only 6 of them doublets, 
nw 5$t0 , at any one throw, againſt 
2 throwing a doublet. 


By the fame method the number of 
chances upon any number of dice may be 


found: for if 36 be multiplied by 6, that 


lt is eaſy from hence to determine whether a 
bet propoſed at hazard, or any other game * 
the dice be advantageous or not; if the dice be 
true: which, by the way, is rarely the caſe for any 
long time together, as it is ſo eaſy for thoſe that are 3 


poſſeſſed of a dexterity of hand to change the true 
dice for falſe. e | 


product, 
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product, which is 216, will be the chances 
on 3 dice; and if that number be multi- 
plied by 6, the product will be 1 chances 
on 4 dice, &c. 


RECREATION XXVI. 


To 4. cover the number of points on 3 cards, 


Placed under three di ferent wh of 
cards. | 


OU are firſt to agree that the ace ſhall 
tell eleven, the pictured cards ten 
each, and the others accordin 8 to their 
number of points; as at the game of pi- 
quet. Then propoſe to any one to chooſe 
3 cards, and over each of them to put as 
many cards as will make the number of 
the points of that card 1 5. Suppoſe, for 
example, he N a 75 a 10, and an 
ace: then over the 7 he muſt place eight 
eards: over the 10, five cards; and over 
the ace, four. Take the remainder of the 
cards, and ſeeming to look for ſome card 
among them, tell how many there are, 


F 3 and 
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and adding 16 to that number, you will 
have the number of points on the three 
cards. As in this inſtance, where there 

- will remain 12 cards, if you add 16 to 
that number it will make 28, which 
is the number of cog ea on the three 
cards ' 


RECRE ATION XXVII. 


The ten duplicates 


TAKE twenty cards, and after any 
one has ſhuffled them, lay them down 
by pairs on the board, without looking at 
them. Then defire ſeveral perſons to 
look each of them at different pairs, 
and remember what cards compoſe them. 
You then take up all the cards, in the 
order they lay, and place them again on 
the table, according to the order of the 
letters in the following words. 


If this Recreation be performed with a pack of 


quadrille cards, the number added to the emaining 
cards muſt be eight. 


MU- 
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. 
19-37 18 10 0 


Now you will obſerve that theſe words 

contain ten letters repeated, or ten pair 

of letters. Therefore you atk each per- 

ſon which row, or rows, the cards he. 
looked at are in; if he ſay they are in the 

firſt row, you know that theh muſt be the 

ſecond and fourth : if in the ſecond and 
fourth rows, they muſt be the ninth and 

nineteenth, and ſo of the reſt, 


* Theſe words convey no meaning, The laſt | 


word is ſometimes wrote Coecis; but that being no 
Latin word, can make no ſenſe with the others, 
Tf, indeed, it was Cæcis, a fort of ſenſe might 
be made out: but then the & would by no means 
anſwer the o in Nomen, as it muſt do to perform 
the Recreation, 
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RECREATION XXVII. 


To * the number of nd that a Per fon 
ſhall take out of the pack, 


O perform this Recreation you muſt 
ſo diſpoſe a piquet pack of cards, that 
you can eaſily remember the order in 
which they are placed. Suppoſe, for ex- 


ample, that they are placed according to 
the words in the following line 5 


Seven aces, eight kings, nine queens, ane ten knaves. 
And that every card be of a different ſuit, 
following each other in this order; ſpades, 
clubs, hearts, and diamonds, Then the 
eight firſt cards will be the ſeven of 
ſpades, ace of clubs, eight of hearts, king 
of diamonds, nine of - ſpades, queen of 
clubs, ten of hearts, and knave of dia- 
monds; and ſo of the rale, d 


This Recreation may be farther diverſified, 
by placing the cards in ſuch manner, by the table 
for thirty-two numbers, chat after they have been 
ſhuffled once or twice, they may come into the 


apove order. 


You 
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"You! ſhow that the cards are placed pro- 
miſcuouſly, and then offer them with the 
backs upward, to any one, that he may 
draw what quantity he pleaſe; which 
when he has done, you dextrouſly look 
at the card that precedes, and that which 
follows thoſe he has taken. After he has 
well regarded the cards, you take them 
from him, and putting them into diffe- 
rent parts of the pack, ſhuffle them, or 
give them to him to ſhuffle. During 
which you recollect, by the fore going 
line, all the cards he took out: and as 
you lay them down, one by one, you 
name each card. 8 
Ibis is a pleaſing Recreation for thoſe 
that have a good memory; they that 
have not, ſhould never attempt it. 
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RECREATION XXIX. 


A century of different names being wrote on 
the cards, to tell the particular name which 
any perſon has thought on *, 


N ten cards write a hundred different 
names, obſerying only, that the laſt 
name on each card begin with one of the 
letters of the word, INDRQMACUS, 


b which letters, in the order they ſtand, 


anſwer to the numbers 1, 2, 3, &c. to 
10. On ten other cards write the ſame 
names, with this reſtriction, that the firſt 
name on every card muſt be taken from , 
the firſt of the other cards, whoſe laſt 
name begins with I; the ſecond name 


muſt be taken from that whoſe laſt name 
begins with N: and ſo of the reſt, Then 


let any one chooſe a card out of the firſt. 
ten, and after he has fixed on a name 


* This is called the Impenetrable Secret ; though 
it is one of the moſt eaſy Recreations with the cards. 


give 
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give it you again, when you carefully 
note the laſt name, by which you know 
the number of that card. You then take 
the other ten cards, and after ſhuffling 
them, ſhow them to the perſon one 5 
one, and aſk if he fee the name he choſe, 
and when he ſays he does, you look to 
that name which is the ſame in number 
from the top, with the number of the 
card he took from the other parcel, and 
that will be the name he fixed on, As 
for example, ſuppoſe he took out the 
card that had the word Daphnis at the 
bottom, which is the third card, and that 
he fixed on the name Galatea, then that 
word will neceſſarily be the third on the 
other card. 


A 


V 


Order 
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76 
Firſt Card Second 
Celadon Pomona 
Andromeda Omphalus 
Silenus Ariadne 
Acis Liſis 
Eglea Plora 
Sirincus Duanae 
Thyrſis Alcander 
Polyphemus Tireſias 
Proteus * Ifforia 
| Jaſon Narciſſus 
Fifth Sixth 
Latona Icarus 
Hilas Clitander 
 Thiſbe Alcinous 
Diana Endimion 
Palemon Alcidon 
Hebe Iphis 
Sappho Achelous 
Acteon Philomela 
Meduſa Cephalus 
Orpheus Meartilus 
„„ 
Hipolitus Eſon 
Corilas Caliſtus 
Procris Arachne 
Capariſſa Pirus 


RATIONAL - 
Order of the words on the firſt ten cards. 


Arcthuſus Vertumnus Licas 


Third Fourth 
Deucalion Licas 
Heſiona Calypſo 
Galatea Medea 
Thetis Adonis 
Atys Ceres 
Palamedes Caſſandra 
Melibæus Pales 
Orion Menelaus 
Niſus Glaucus _ 
 Paphnis Rophelina 
Seventh Eighth 
Ganymede Leander 
Ariſtea Peleus 
Hyacinthus Caliſta 
Circe Cadmus 
Mopſa Pſyche 
Piramus Semele 
Philemon I phigenia 
Aſtrea 
Pelias  Alpheus 
Adrianus Coridon 
Tenth 
Dryope Iſander 
Neſſus Iſidora 
Philoctetes Melicerte 
Marſias Riblis 
Silvander 


Order 


RECREATIONS. 77 
Order of the words on the laſt ten cards. 


Firſt Card Second Third Fourth 
Celadon romeda Silenus Acis 
Pomona / Omphalus Ariadne Liſis 
Deucalion Heſiona Galatea Thetis 
Licas Calypſo Medea Adonis 
Latona Hilas  Thiſbe Diana 
Icarus Clitander Alcinous Endimion 
Ganymede Ariſtea Hyacinthus Circe 
Leander Peleus Caliſta Cadmus 
Hypolitus. Corilas Procris Capariſla., 
Dryope Neſſus Philoctetes Marſias 
Fifth Sixth Seventh Eighth 
Eglea Sirincus Thyrſis Polyphemus 
Flora Danae Alcander Tireſias 
Atys Palamedes Melibæus Orion 
Ceres Caſſandra Pales Mienelaus 
Palæmon Hebe Sappho Acteon 
Alcidon Iphis Archelous Philomela 
Mopſa Piramus Philemon Aftrea 
Pſyche Semele Iphigenia Silvia 
Arethuſus Eſon Caliſtus Arachne 
Licas I ander Iſidora Melicerte 
Ninth Tenth 
Proteus Cephalus Jaſon Myrtilus 
Iſſoria Pelias Narciſſus Adrianus 
Niſus Alpheus Daphnis Corydon 
| | laucus Pirus  Rophelina Vertumnus 
Meduſa Riblis rpheus Silyander 
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Inſtead of ten cards, there may be 
twenty to each parcel, by adding dupli- 
cates to each card, which will make the 
Recreation appear the more myſterious, 
and will not at all embarraſs it, as you 
have nothing to remember but the laſt 
name on each card. Or inſtead of names, 
you may write queſtions on one of the 
parcels, and anſwers on the other. 


be combinations of the cards. 


HE tables we here give are the baſis 
1 of many recreations, as well on num- 
bers, letters, and other ſubjects, as on the 
cards; and the effect here produced by them 
is the more ſurpriſing, as that which ſhould 
ſcem to prevent any colluſion, that is, the 
ſhuffling of the cards, is, on the contrary, 

the cauſe from whence it proceeds. 


It is a matter of indifference what num- 
bers are made uſe of in forming theſe ta- 
bles. We ſhall here confine ourſelves to 


ſuch as are e ts” the ſubſequent 
Recre- 


* 
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Recreations. Any one may conſtruct them 


in ſuch manner as is agreeable to the pur- 
poſes he intends they ſhall anſwer. 


To make them, for example, correſpond 
to the nine digits and a cypher, there muſt 
be ten cards, and at the top of nine of them 
muſt be wrote one of the digits, and on 

the tenth a cypher. Theſe cards muſt be 

placed upon each other in the regular or- 
der, the number 1 being on the firſt, and 
the cypher at bottom. Vou then take the 
cards in your left hand, as is commonly 
done in ſhuffling, and taking off the two 
top cards, 1 and 2, you place the two fol + 
lowing, 3 and 4, upon them; and under 
thoſe four cards the three following 5, 6, 

and 7: at the top you put the cards 8 and 
9, and at the bottom the card marked o. 
Conftantly placing in ſucceſſion 2 at top 
and 3 at bottom, and they will then be in 
the following order: 1 


8.9.3.4. 1. 2... 5. 6. 7. O 
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If you ſhuffle them a ſecond time, in the 
ſame manner, they will then ſtand in this 
order: 
e e 5.· 0 
Thus, at every new ſhuffle, they will 
have a different order, as is expreſſed i in 
the following lines: 
1 ſhuffle 8.9. 3. 4. 1. 2. 5.6.7.0 
6.7. 3. 4. 8. 9. 1. 2. 5. o 


2 

3 2. 5. 3. 4. 6. 7. 8. 9. 1. 

4 9. 1. 3. 4. 2. 5. 6. 7. 8.0 
5 7. 8. 3. 4. 9. 1. 2. 5. 6. o 

6 5.6. 3.4. 7.8.9. 1. 2. o 

7 1. 2. 3. 4. 5. 6. 7. 8. 9. o 


It is a a property of this num- 


ber, that the cards return to the order in 


which they were firſt placed, after a num- 


ber of ſhuffles, which added to the num- 4 
ber of columns that never change the or- 


der, is equal to the number of cards. Thus 
the number of ſhuffles is 7, and the num- 
ber of columns in which the cards marked 
3, 4, &c. never change their places is 3, 
which are equal to 10, the number of the 
cards. 
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cards. This property is not common to 
all numbers: the cards ſometimes return- 


ing to the firſt order in leſs number, and 


ſometimes in a greater number of ſhuffles 
than that of the cards. 


Though the cards are here directed to 
be ſhuffled by twos or threes only, yet ta- 
bles may be conſtructed with equal facility 
for ſhuffling them by 2 and 1, 3 and 4, or 


any other number whatever ; obſerving 
that the fewer cards are taken together the 
leſs liable you wall be to err. 


Note, before you venture to perform 


| theſe Recreations, you ſhould accuſtom 


yourſelf to ſhuffle the cards exactly and 
readily ; which will be eaſily attained by 
practice. 


1 
1 


1 
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TABLES OF COMBINATIONS 
Conſtructed on the foregoing principles. 
F 
FOR TEN NUMBERS. 


Order before ſhuffling. After 1ſt ſhuffle, After the 2d. After the 3d, 


ON On» = 0 


OD. en GU SW e D m-_ 
o = © ow aw und 


# Theſe tables and the following Recreations at 
piquet, except the 36th, appear to have been com- 
poſed by Mr. Guyot. 5 


TABLE 
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T ABL E H. 
l FOR TWENTY FOUR NUMBERS. 
3 Order before ſhuffling» After 1 ſhuffle. After the 2d After the 3d. 
4 23 21 | 17 
2 24 22 20 
3 18 12 2 
4 + TS 7 
5 13 13 
6 14 2 14 
7 8 9 3 
8 9 3 18 
9 "2 18 12 
10 4 19 15 
11 I 23 21 
- 2 24. 22 
= Mp 5 13 N 
TA 6 14 4 4 i 
oy 7 8 - 
16 10 4 19 
17 4 1 -7 8 
18 12 2 24 
19 15 7 8 
20 16 10 4 
21 17 11 1 
22 20 16 10 
23 21 17 It. 
24 22 20 16 
G 2 TABLE 
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T ASD E 
FOR TWENTY SEVEN NUMBERS. 
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Order before ſhuMing. After 1ſt ſhufle, After the 2d. After the 3d 


FT PEE. 


504 21 17 
24 22 20 
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TABLE UV. 


FOR THIRTY TWO NUMBERS. il 
Order before ſhuffling. After the iſt ſhuffle. After the ad. After the 3d. | | | 
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RECREATION XXX. 


Several letters that contain no meaning, 
being wrote upon cards, to make them, 
after they have been twice ſhuffled, give 
an anſwer to a queſtion that ſhall be pro- 
poſed; as for example, What is Love:? 

ET 24 letters be wrote on as many 

cards, which, after they have been 
| twice ſhuffled, ſhall give the following an- 
= {wer : 


A dream of goy that ſoon is over 
Firſt, write one of the letters in that line 
on each of the cards. Then write the 
anſwer on a paper, and aſſign one of the 
24 firſt numbers to each card, in the fol- 
lowing order. 


A DREAM OF JOY THAT 
21-83 46470 7. 8 9101112 1314 15. 
SQ ON IS 5 5 46 2 
16 17 18 19 2021 22 23 24 
* Theſe letters ſhould be wrote in capitals on 


one of the corners of each card, that the words may 
be eaſily legible when the cards are ſpread open: 


Next 
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Next, write on another paper a line of 

: W ee | 3 4 
numbers, from 1 to 24, and looking in 
the table for 24 combinations you will ſee 


that the firſt number after the ſecond ſhuf- 


fle is 21, therefore the card that has the 


; firſt letter of the anſwer, which is A, muſt 
be placed againſt that number in the line 
of numbers you have juſt made * in like 
manner the number 22 being the ſecond 
of the ſecond column, indicates that the card 
which anſwers to the ſecond letter, D, of 
the anſwer, muſt be placed againſt that 
number: and ſo of the reſt. The. cards 
will then ſtand in the following order: 


£2 345 6 7 3 9 2011 12 13 T4 1c 16 17 
OOFSAMNTOISR HAEO'E 
18.19 20 21 22 23 24 


From whence it follows that after theſe 


cards have been twice ſhuffled they muſt 


* For the ſame reaſon if you would have the an- 
ſwer after one ſhuffle, the cards muſt be placed ac- 
cording to the firſt column of the table: or if after 
three ſhuffles, according to the third column. 


G 4 _ infal- 
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infallibly ſtand in the order of the letter 
in the anſwer. 


Obſerve 'T . You ſhould have ſeveral 


- queſtions with their anſwers, conſiſting 


of 24 letters, wrote on cards : theſe cards 
ſhould be put in caſes, and numbered, that 
you may know to which queſtion each an- 
{wer belongs. You then preſent the queſ- 
tions; and when any one of them 1s cloſe, 
you pull out the caſe that contains the an- 
{wer, and ſhewing that the letters wrote 
on them make no ſenſe, you then ſhuf. 
fle them, and the anſwer becomes ob- 


vious. 


— 


2. To make this Recreation the more 
extraordinary, you may have three cards 
on each of which an anſwer is wrote; one 
of which cards muſt be a little wider, and 
another a little longer, than the others. 
Vou give theſe three cards to any one, and 
when he has privately choſe one of them 
he gives you the other two, which you 
put into your pocket without looking at 

them, 
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them, having diſcovered by feeling which 
he has choſe. Vou then pull out the caſe 
that contains the cards that anſwer to his 
queſtion, and perform as before. 


3. You may alſo contrive to have a 
long card at the botton, after the ſecond 
ſhuffle. The cards may be then cut ſe- 
veral times, till you perceive by the touch 
that the long card is at bottom, and then 
give the anſwer ; for the repeated cut- 
tings, however often, will make no alte- 
ration in the order of the cards. 


The ſecond of theſe obſervations is ap- 
plicable to ſome of the ſubſequent Recre- 
ations, and the third may be practiſed in 
almoſt all experiments with the cards. Vou 
ſhould take care to put up the cards as 
ſoon as the anſwer has been ſhewn: ſo 
that if any one ſhould deſire the Recrea- 
tion to be repeated, you may offer another 


queſtion, and pull out thoſe cards that 
contain the anſwer. 


Though 
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Though this Recreation cannot fail of 
exciting at all times pleaſure and ſurprize, 
yet it muſt be owned that a great part of 
the applauſe it receives ariſes from the 


addreſs with which it is performed. 


RECREATION XXXI. 


The. twenty-four letters of the alphabet be 
ing wrote upon ſo many cards, to ſhuffle 
them, and pronounce the letters ſhall then 
be in their natural order; but that not 
ſucceeding, to ſhujfle them a ſecond time,; 
and then ſhew them in ads a order. 


RITE the 24 letters on the cards 
in the following order : 


12 3:4 567 3 9 10 11 12 
RSHQEFTPGU XC 
3 


1314 15 16 17 18 19 2021 22 2 24 
 NODYZIEKE&ABLM 


The cards being diſpoſed in this man- 
ner, ſhew them upon the table, that it 
may appear they are promiſcuouſly mark- 


ed, 
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ed. Then ſhuffle and lay them again on 
the table, pronouncing that they will be 


then in alphabetical order. Appear to be 
ſurpriſed that you have failed; take them 
up again and give them a ſecond ſhuffle, 
and then counting them down on the 
table they will all be in their natural 


order. 8 


RECREATION XXXIL 


Several letters being wrote promiſcuouſly up- 


on 32 cards, after they have been once 
ſhuffled, to find in a part of them a queſ- 
tion; and then ſbuſfling the remamder a 
ſecond time, to ſhew the anſwer. 
CC OPPOSE the queſtion to be M hat is 
each Briton's boaſt ? and the anſwer, 
His Liberty ; which taken together contain 
32 letters. | 


After you have wrote thoſe letters on 


32 cards, write on a paper the words his 


liberty, 
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liberty, and annexed to the letters the firſt 


ten numbers thus: 
HIS LIBER T Y 
123 45678 gio 
Then have recourſe to the table of com- 
binations for ten numbers, and apply the 


reſpective numbers to them in the fame 


manner as in the goth Recreation, taking 
the firſt column, as theſe are to be ſhuf- 


fled only once, according to that order. 


4123 4 78 9 10 
I LEKLIHEY 
This is the order in which theſe cards 
muſt ſtand after the whole number 32 has 
been once ſhuffied, ſo that after a ſecond 
ſhuffle they may ſtand in their proper or- 
der. Next diſpoſe the whole number of 
letters according to the firſt column for 32 
letters: the laſt ten are to be here placed 
in the order above; as follows, 


WHAT IS EACHBRITON' 8 
1-234 $6 78 9101112131415 16 17 
B OAS T? 
18 1920 21 22 


IBSLERTHIY 


2324252627 28 29 30 31 32 


Therefore 
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Therefore, by the firſt gh of the 
table, __ will next ſtand thus: 


5 6 78 91011 1213141516 


ITBRONSCHBOA E ASTlong card 


7 18 19 20 21 77 5 26 27 28 20 30 31 32 


1838 1L1 B E RTW HHIX 


You muſt obſerve that the ded here 
placed the 16th in order, being the laſt of 
the queſtion, is a long card; that you may 
cut them, or have them cut, after the firſt 
ſhuffle, at that part, and by that means ſe- 
parate them from the other ten cards that 


contain the anſwer. 


Vour cards being thus diſpoſed, you 
ſhow that they make no meaning; then 


| ſhuffle them once, and cutting them at the 
long card, you give the firſt part to any 


one, who reads the queſtion, but can find 


no anſwer in the others, which you open 


before him ; you then ſhuffle them a ſe- 


cond time, and ſhow the anſwer as above. 
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RECREATION XXXII. 


To write 32 letters on ſo many cards, then 


ſhuffle and deal them by twos to two per- 
ſons, in ſuch manner, that the cards of one 
ſhall contain a queſtion,. and thoſe of the 
other, an anſwer. SEEN} 


SPPO SE the queſtion to be, I- nothing 
certain? and the anſwer, Yes, di- 


appointment. 


Over the letters of this queſtion and 
anſwer write the following numbers, 


which correſpond to the order in which 


the cards are to be dealt by two and two. 


IS NOTHING CERTAIN 


3132 27 28 23 241920 15 1611 12 7 „ 
YES DISAPOIN TMENT 


29 2029 26 21 23 17 1817 124 9 10 $+0: 12 


Then have recourſe to the firſt column 


of the table for 32 numbers, and diſ- 
3 poſe 
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poſe theſe 32 cards in the following or- 
der, by that column. 


The aids os thus diſpoſed, ſhuffle 
them once, and deal them 2 and 2; when 
one of the parties. will neceſſarily have the 
queſtion and the other the anſwer, 


Inſtead of letters you may write words 
upon the 32 cards, 16 of which may con- 


tain a queſtion, and the remainder the an- 
ſwer; or what other matter you pleaſe. 
If there be found difficulty in accommo- 


dating the words to the number of cards, 
there may be two or more letters or fyl- 
lables wrote upon one card. oY 
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RECREATION XXXIV. 
The Five Bim : ” 


PHE five bleflings we will ſuppoſe to 
be, 1. Science, 2, Courage, 3. Health, 
4. Riches, and 5. Virtue. Theſe are to be 


found upon cards that you deal, one by 
one, to five perſons. Firſt write the let - 
ters of theſe words ſucceſſively, in the or- 


der they ſtand, and then add the numbers 
here annexed to then. 
SCIENCE COURAGE 
31 262116 11 6 1 322722 17 12 7 3 
HEALTH RICHES 
28 23 18 13 8 3 29 24 19 14 1 
VIRTUE 85 
30 25 20 15 10 5 . 
Then range them in order agreeable to the 
firſt column of the table for 32 numbers, 
as in the laſt Recreation, Thus. 
123 4 5 678 9 10 11 12 13 14 15 16 
LHNAT ER e 
17 18 19 20 21 22 23 2425 26 27 28 29 30 31 32 
EECIICHSOHREEYV SC 


Next, 


* 


\ 


ll 
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Next, take a pack of cards, and write 
on the four firſt the word Science; on the 


four next the word Courage; and fo of . 


Matters being thus prepared, you ſhew 


that the cards on which the letters are 
wrote convey no meaning. Then take the 
pack on which the words are wrote, and 
ſpreading open the firſt four cards, with 
their backs upward, you deſire the firſt per- 
ſon to chooſe one. Then cloſe thoſe cards 
and ſpread the next four to the ſecond 


perſon; and ſo to all the five; telling them 


to hold up their cards leſt you ſhould 
have a confederate in the room. 


Vou then ſhuffle the ty and deal th 


one by one, in the common order, begin- 


ning with the perſon who choſe the firſt 
card, and each one will find in his hand 
the fame word as is wrote on his card. 
You will obſerve, that after the fixth 
round of dealing, there will be two cards 
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left, which you give to the firſt and ſecond 
perſons, as their words contain a letter 
more than the others. 


RECREATION XXXV. 


The card; of the game if Piguet being mixed 
together, after ſhuffimg them, to bring, 
by cutting them, all the 2 of each 
ail Zogether. 


"HE order in which the cards muſt be 

placed to produce the effect defired, 
being eſtabliſhed on the fame principle 
as that explained in the 31ſt Recre- 
ation, except that the ſhuffling 1s here 
to be repeated three times, we think it 
will be ſufficient to give the order in 
which they are to be placed before the 
firſt ſhuffle. 


Order 


( 
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Ordr of the Cards. 
1 Ace 2. 17 King clubs 
2 Knave J© clubs rb Ten h 
19 2 ” carts 


3 Eig ght daimonds 


4 Seven 
wide card 


5 Ten clubs 
6 Eight an 7 
7 Seven 

wide card 


„„ 

9 Nine 
10 Queen 
11 Knave ) 
12 Queen clubs 
A gt Fhearts 
14 Seven 

wide card 


13 Jen F ſpades 


Vou then ſhuffle the cards, and cutting 
at the wide card, which will be the ſeven 
of hearts, you lay the eight cards that are 
cut which will be the ſuit of hearts, down 
on the table. Then ſhuffling the remain- 
ing cards a ſecond time, you cut at the 
ſecond 


H 2 


diamonds. 


20 Seven clubs 


21 Ace diamonds 
22 Knave ſpades 


23 Queen hearts 


24 Knave hearts 


25 Ace ſpades 


26 King diamonds 
27 Nine clubs 
28 Ki {heart | 
oy 1 


31 King : pate 


32 Queen 
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ſecond wide card, which will be the ſeven 3 
of ſpades, and lay, in like manner, the C 
eight ſpades down on the table. Vou C 
ſhuffle the cards a third time, and offer- 
ing them to any one to cut, he will natu- 
rally cut them at the wide card*, which is 
the ſeven of diamonds, and conſequently 
divide the remaining cards into two equal 


parts, one of which will be diamonds and 
the other clubs. „„ 


RECREATION XXXVI. 


The cards at piquet being all mixed together, 
to drvide the pack mto two unequal parts, 
and name the number of points contained in 
each part. = 


You are firſt to agree that each king 
queen and knave ſhall count, as uſual, 
10, the ace 1, and the other cards ac- 


* You muſt take particular notice whether they 
be cut at the wide card, and if they are not, you muſt 
have them cut, or cut them again yourſelf. 5 


cording 
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= to the number of the points. 
Then diſpoſe the car ds, by the table for 
32 numbers, in the following order, and 
_ obſerve that the laſt card of the firſt di- 
viſion muſt ve a wide card. De 


Order of the cards before ſhuffling. 


1 Seven hearts 17 Nine diamonds. 
2 Nine clubs 18 Ace ſpades 
3 Eight hearts 19 Ten clubs 
4 Eight | 20 Knave 
; Knave ſpades 21 Eight f diamonds 
6 Ten | 22 King g 85 
een 23 Seven ſpades 
9 5 3 3 Seven ? 1 
9 Ace hearts 25 Queen ) * 
wide card N 
10 Nine hearts 26 Knave hearts 


11 Queen ſpades 27 King clubs 
12 Knave clubs 28 Nine 5 "PR 
13 Ten diamonds 29 King P 


Is en - 2$© Ace diamonds 
15 King F hearts 31 Seven 5 
16 Queen 32 Eight clubs 


You then ſhuffle them carefully, ac- 
cording to the method before deſcribed, 


and has will ſtand in the following order. 
APE 1 Cards 


2 9 
11 
* 1 


15 Knave IS 
1 Len Op hors 


* 


1 Nine 9 
2 King | Spade Io 
3 Seven 7 
4 Seven diamonds 7 
5 Ace ſpades I 

; Carried up 34 

— 

11 Fight Hearts 8 

I 2 Eight ſpades 8 

13 Seven hearts 7 

14 Nine clubs 9 


IO 

17 Queen clubs 10 
18 Nine hearts 9 
19 Queen ſpades 10 
20 Knave clubs 10 
24 King hearts 10 


Carried . 101 
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Cards. Numbers. 


Cards. Numbers. 


Brought u 4 
6 Ten clubs * : 
7 Ten diamond Ht 
8 Ten hearts 40 
9 Ace clubs - I 
Io Ace hearts {wide card) I 
Total 66 
- Brought up 101 
22 Queen hearts 10 
23 Nine | 9 
24 Knave 10 
25 Eight Diamonds 8 
206 King | Io 
27 Queen J 10 
28 Knave hearts 10 
29 King clubs " "wm 
30 Ace diamonds 1 
I Seven 
Eight j Club | 8 
Total 194 


When the cards are by ſhuffling i- 


poſed in this order, you cut them at the 


wide card, and pronounce that the cards 
you have cut off contain 66 points, and 
conſequently the remaining part 194. 


This recreation excites a good degree 


of admiration, but the applying of theſe 
cards to the next Recreation produces a 


much greater, 


RECRE- 


Be 
1/21 


ger" nn 
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RECREATION XXXVII 
The inconceivable repique.“* 


HEN you would perform this Re- 

creation with the cards uſed in the 
laſt, you muſt obſerve not to diſorder the 
firſt ten cards in laying them down on the 
table. Putting thoſe cards together, in their 
proper order, therefore you ſhuffle them a 
ſecond time in the fame manner, and offer f 
them to any one to cut, obſerving careful- 
ly if he cut them at the wide card, Which 
will be the ace of hearts, and will then be 
at top; if not you muſt make him, under 
ſome pretence or other, cut them till it 
is; and the cards will then be rahged 7 
ſuch order that you will repique the per- 
ſon againſt whom you play, though you let 
him chooſe (even after he has cut) in 


what ſuit you ſhall make the repique. 


* This manoeuvre of piquet was invented by the 


_ Counteſs of L— (a French lady), and communicated 
by her to M. Guyot. 


H 4 Order 
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Order of the cards after they have been 2 


fled and cut. 
1 Eight hearts 17 Nine : 1 
2 Eight ] 138 Knave Pw 
3 Knave fſpades 19 Nine hearts 
4 Ten . 20 Queen ſpades 


5 Queen] , 21 Seven hearts 
6 * oxen {clubs 22 Nine clubs 


7 _ 'h earts 23 Ten hearts 


uee 24 Ace clubs 
9 Eight | 25 Seven ſpades 
10 King S 26 Seven diamonds 
11 Queen | diamonds 27 Nine 
13 Ate J 28 King. f ſpades 
13 Seven {clubs 29 Ace 
14 Eight 3o Ten clubs 
15 Knave hearts 31 Ten diamonds. 
16 King clubs 32 Ace hearts 

(wade card) 


The cards being thus diſpoſed, you afk 

your adverſary in what ſuit you ſhall re- 
pique him. If he fay in clubs or diamonds 
you muſt deal the cards by threes, and 
the hands will be as follows: 


Elder 
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Elder. Younger. 
Hearts, king Clubs, ace 
queen king 
— knave queen 
nine ——— knave 
— eight nine 
ſeven Diamonds, ace 
Spades, queen king 
— knave_ — queen 
——eighngt — — knave 
Diamonds, eight nine 
Clubs, eight / Spades, ten 
ſeven Hearts, ten 


Rentree, or take in, Rentree of the 


of the elder. younger 
Seven ſpades Ten clubs 
Seven diamonds Ten diamonds 
Nine] Ace hearts 
King f ſpades 


Ae 


If he againſt whom you play, who is 
ſuppoſed to be elder hand, has named 
clubs for the repique, and has taken in 
five cards, you muſt then lay out the 
queen, knave, and nine of diamonds, and 
| you 
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you will have, with the three cards you 
take in, a ſixiem major in clubs, and 
quatorze tens. If he leave one or two 
cards, you muſt diſcard all the diamonds. 


If he require to be repiqued in dia- 
monds, then diſcard the queen, knave 
and nine of clubs; or all the clubs if he 
leaye two cards; and you will then have 
a hand of the ſame ſtrength as before. 


Note, if the adverſary ſhould diſcard 
five of his hearts, you will not repique 
him, as he will then have a ſeptiem in 
ſpades : or if he only take one card: but 
neither of theſe any one can do, who has 
the leaſt knowledge of the game. - If the 
| perſon againſt whom you play would be 
repiqued in hearts or ſpades, you muſt 
deal the cards by twos, and the game 
will ſtand thus: 


Elder 
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Elder ad. | Younger hand. 
King Ace 


nave Kin 
Wy {© {diamonds D 


Pig * ueen $diamonds 
ueen 
Knave Knave | ſpades 
Nine clubs Ten 
Eight King 
Seven Queen 


Eight Knave hearts 
_— Fhearts Ten 


Eight ſpades Nine 


Rentre. Rentree. 
Seven ſpades Ten clubs 
Seven diamonds Ten diamonds 
4 + "Ave hearts 

King S | ſpades 


Ace 


ome 
Q( 
O 
0 
— 


If he require to be repiqued in hearts, 

you keep the quint to a king in hearts, 
and the ten of ſpades, and lay out which 

of the reſt you pleaſe: then, even if he 

ſhould leave two cards, you will have a 

ixiem major in hearts, and quatorze techs, 
which will make a repique, 5 


But 
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But if he demand to be repiqued in 
ſpades; at the end of the deal you muſt 
dextrouſly paſs the three cards that are 
at the bottom of the ſtock (that is, the ten 
of clubs, ten of diamonds, and ace of 
hearts) to the top“, and by that means you 
reſerve the nine, king, and ace of ſpades 
for yourſelf : ſo that by keeping the quint 
in hearts, though you ſhould be obliged 
to lay out four cards, you will have a 
ſixiem to a king in ſpades, with which 
and the quint of hearts, you muſt make a 
repique. 


Obſerve here likewiſe, that if the ad- 
verſary lay out only three cards, you will 
not make the repique : but that he will 
never do unleſs he be quite ignorant of the 
game, or has ſome knowledge of your 
intention. : on 

This laſt ſtroke of piquet has gained 
great applauſe, when thoſe that have 


* The manner of doing this you will find in the 
Appendix, among the Recreations of Dexterity. 


publicly 
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publicly performed it, have known how 
to conduct it dextrouſly. Many perſons 
who underſtand the nature of combining 
the cards, have gone as far as the paſſing 
the three cards from the bottom of the 
ſtock, and have then been forced to con- 
feſs their ignorance of the manner in 
which it was performed. 


RECREATION XXXVIII. 
The metamorphoſed Cards. 


ROVIDE. thirty-two cards that are 

differently coloured ; on which ſeveral 
different words are wrote, and different 
objects painted. Theſe cards are to be 
dealt two and two, to four perſons, and 
at three different times, ſhuffling them 
each time. After the firſt deal every one's 
cards are to be of the ſame colour : after 
the ſecond deal, they are all to have ob- 


jects that are ſimilar ; and after the third, 


words that convey a ſentiment. 


Diſpoſe 


nn — — 
be — — 
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Diſpoſe of the cards in the following order. 


Order of | 
=__ the cards. Colours. Objects. Words. 
I Yellow Bird T find 
2 Yellow Bud In you 
2 3 Green Flower Charming 
4 Green Flower Flowers 
L "$- :, White _ Bid To hear 
5 6 White Orange Beauty 
7 Red Butterfly My 
1 Red Flower Notes 
= 9g. Rd - Fhwet Mm 
| 10 Red Butterfly Shepherdeſs 
11 Green Butterfly Lover 
12 Green Butterfly Your 
| 13 White Flower Of 
| 14 White Flower an inconſtant 
i5 Yellow Orange Image 
" 16 Yellow Flower Inchanting 
17 White Orange Ardor 
18 Yellow Butterfly My 
19 Yellow Butterfly Phyllis 
20 White Bird Birds 
* Red Orange Sing 
T 
23 Green Orange and Sweetneſs 
24 Green Orange The 
Green Bird Of 


26 Green 


| _— 
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Order of | OY. 
the cards. Colours. Objects. Words. 


26 Green Bird Preſent 
27 Yellow Flower As 

28 Red Bird Changes 
30 - ea 8 
30 Yellow Orange Me 

3! White Butterfly Your 
32 White Butterfly I long 


The cards thus coloured, figured, and 
tranſcribed, are to be put in a caſe, in 


the order they here ſtand. 


When you would perform this Recrea- 
tion you take the cards out of the caſe, 
and ſhow, without changing the order in 
which they were put, that the colours, 
objects, and words are all placed promiſ- 
cuguſly, You then ſhuffle them in the 
ſame manner as before, and deal them, 
two and two, to four perſons, obſerving 
that they do not take up their cards till 


all are dealt, nor mix them together: and | 


the eight cards dealt to each perſon. will 
be found all of one colour. You then take 
5 = each 
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each perſon's cards, and put thoſe of the 
ſecond perſon under thoſe of the firſt, and 
thoſe of the fourth perſon under thoſe of 
the third. Aſter which you ſhuffle them 
a ſecond time, and having dealt them in 
the fame manner, on the firſt perſon's 
cards will be painted all the birds; on the 
ſecond perſon's cards, all the butterflies ; 
on thoſe of the third, the oranges; and on 
thoſe of the fourth, the flowers. You take 
the cards a ſecond time, and obſerving 
the ſame precautions, ſhuffle and deal 
them as before, and then the firſt perſon, 
who had the laſt time the birds in his 


hand, will have the words in his hand 
that compoſe this ſentence, 


Sing, dear birds ; Te long to hear your en- 

= chanting notes. 0 
The ſecond perſon, who had the laſt deal 
the butterflies, will now have theſe words, 
Of an inconſtant lover your changes preſent 
me the image. 
The third, who had the oran ges, will 
have this ſentence = 


A. 
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As in my Phylis, I find in you, beauty 
and ſweetneſs. 


The fourth, who had the flowers, will 
have theſe words, 


Charming flowers, adorn the boſom of my 
O perde. : 
It ſeems quite unneceſſary to give any far- 
ther detail, as they who underſtand the 
foregoing Recreations will eaſily perform 
this. 


RECREATION XXXIX. 
The repique with carte blanch. 


N the following Recreations relating to 

piquet, we ſhall confine ourſelves to 
the order in which the cards muſt ſtand 
after they are cut, and ready to be dealt. 
They who chuſe to ſhuffle them firſt (in 
order to make the performance appear 
the more extraordinary) may eafily diſpoſe 
them in a proper) order for that purpoſe, 
by having recourſe to the table of combi- 
nations for 32 numbers. 


Vol. I. 3 Ob 


öä— x — 2 —— 
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Ex 
Order of the cards. 
Elder I Ace spa FOR | 
2 Seven 
Younger 3 Ten clubs 2 


4 Ten hearts 
5 Ace hearts 
6 Knave ſpades 
5 2 Nine hearts 
8 Eight clubs 
9 Queen ſpades 


10 Ace diamonds 


x1 Eight hearts 
12 Eight ſpades 


13 Queen diamonds 
11 Ace clubs 


15 Nine diamonds 
16 Nine clubs 
E. 8 Ind (diamonds. 


19 Seven hearts 
20 Seven diamonds 


F. 21 Nine ſpades 
"m8 Knave diamonds 


v. 2 3 Ten clubs 
24 Ten diamonds. 


25 King 
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25 King hearts 1 

26 King clubs 

27 Queen hearts þ Elder's rentree 
28 — ſpades 

29 Ten ſpades 


30 Queen clubs! 
31 Knave clubs Vounger's rentree 
32 Knave hearts j 


The cards being thus pole, 1 
hands of the players, after they have been 


dealt two and two, will be as follows. 


Elder. Younger. 
Ace as a” 
ueen | Nine Mo 65 
Knave ſpades Eight PI 
Nine Seven } 
JJ 8 
Ace Nine 
King | Eight i hea 
Queen diamonds Seven } 
Knave ; Nine 
Ten Eight fdiamonds 
Ace hearts Seven 
Ace clubs Eight ſpades 
| The Rentrée. 
King gen 
3 Thearts DEN | de clubs 
King clubs Knave hearts 


King F ſpades 
I-.2 'The 


5 —— ————— 
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The cards being thus dealt, you deſire 
the other player to caſt his eye over the 
two hands, and take which he pleaſe, on 


condition, that if he keep the hand dealt 


him he ſhall be eldeſt ; but if he take the 
other he ſhall be youngeſt. 


If he keep the hand dealt him, which 
in appearance is much preferable to the 
other, he will naturally lay out the four 
loweſt ſpades, and leave a card, by carry- 
ing the quint in diamonds and four aces, 


You then tell down your carte blanch, 


and keeping the two quarts and clubs and 
hearts, lay out the others, and with your 
rentree you will have a ſixiem in clubs 
and a quint in hearts, with which you will 
make a repique, counting 107 points, 
though if the cards were payee you 
would be capoted. 


If the- oppoſite player chooſe the 
youngeſt hand, you then diſcard the quart 


to a king in diamonds with the ſeven of 


ſpades, 
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ſpades, and with your rentree you will 
have a ſixiem major in ſpades, and qua- 
torze of aces: by which you make re- 


pique and capot, 


Here alſo you may miſs the repique, 
if the other player keep the hand dealt 
| him, and diſcard his diamonds ; but this 

as in the other caſes, no one will do, who 
has any knowledge of the game. 


RECREATION XL. 
Caſe at piquet, where you repique the elder 


hand, though he have the choice of the cards 
after they are dealt. 


FTHE cards muſt here ſtrand, after 
they have been cut, in the following 
order. | 
1 Ace | 
Elder 2 Eight 5 ſpades 
Lounger : Ten clubs 


E. 5 Ace clubs 
6 Nine hearts 


Es: Y.7 


- 
— reels nd — 27 
— - —- — 
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v. 7 Eight clubs 
8 Nine diamonds 


9 Queen clubs 
1 0 2 diamonds 


v. 11 Seven clubs 

12 Ten diamonds 

E. 13 Ten ſpades 
14 Eight hearts 


V. 5 Nine 5 dubs 


16 King 


E. 72 Ng { ſpades 


18 Queen 


5 


19 Knave diamonds 
20 Seven ſpades 
21 Seven diamonds 
22 Knave ſpades 
23 Ace diamonds 
24 Nine ſpades 
25 King 
| 26 Knave | 
RentreeE. 27 Queen F hearts 
28 Seven 8 
29 len 


30 Ace hearts 
Rentree V. 31 ueen) 5. 
4 2 diamonds 
32 King | + 
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Ihe cards being thus diſpoſed * when 
they are dealt, the hands of the two play- 


ers will be as follows. 


Elder. 


Spades, ace 
— king 
— queen 

— knave 
ten 
—— eight 
Clubs, ace 
— queen 
Hearts, nine 
— eight 
Diamonds "eight 
ſeven 


Anat 


nM 


_ Knave ôhearts 
Ten 


Seven J 


Younger. 
Diamonds, ace 


knave 
- ten 
nine 
Clubs, king 
knave 
ten 
- nine 
eight 
- ſeven 
Spades, nine 
ſeven 


—— 


Rentree. 


Ace, hearts 
King i 
© ( diamonds 


3 


You then give the other player the li- 
berty of chuſing either hand, but without 


* In all theſe Recreations with piquet, there 
ſhould be a wide card laſt, that they may be properly 


cut, 


1 | ſceing 


\ 
ö 
x 
{ 
[ 
i 
; ö 
16 
| 
{ 
i 
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ſeeing them. If he chooſe the elder hand, 

you diſcard the king of clubs, with the 
nine and ſeven of ſpades, and by your 
rentree you will have a ſixiem in dia- 
monds and the point which will make 22, 
and that added to the quint in clubs will 
make 97, and you will neceſſarily win, 
as the adverſary will not fail to lay out 
his two ſmall hearts. 


If, on the contrary, he chooſe the 
younger hand, you diſcard the knave, ten 
and eight of ſpades, with the ſeven 
and eight of diamonds: then by taking 
in the quint to a king in hearts, you will 
| have a ſeptiem in hearts, a tierce major 
in ſpades, and three queens, which will 
tell 90, though the adverſary ſhould diſ- 
card to the moſt advantage poſſible. 


RECRE- 
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RECREATION XII. 


er not only the choice of the ſuite in which 
Be will be repiqued, but that of dealing the 
cards by twos or by threes, and of taking 


to tell and play firſt. 


lows: 


1 Queen) 7 Queen 
2 Nine on "= 18 Nine ſpades 


3 Eight 19 Eight 
4 Seven | 20 Seven 
wide card wide card 


3 21 Ace 
6 King 22 King 

7 Knave 23 Knave | 

24 Ten 

9 Queen hearts 38 Queen 7 ciamonds 
10 Nine 26 Nine 

11 Eight | 27 Eight | 

12 Seven J 28 Seven | 


wide card Wide card 
13 Ace 29 Ace 


14 King | 30 King 
1 5 Knave ſp ades . 3 1 Knave clubs 


16 Ten J 32 Ten 


* 
. 
- 4 : a 
* - n Ex 7 * a REM a * * R r R * * K ä t 118 8 " 9 2 * \ * — es „ òð§VU“Q‚ eo EL as 85 ; N 
ME ORE 9 | 9 n B EE! x . . 9 : R Ty R 22 ů᷑—2— ee Se aaa N i u 
* 9 r TI I EET PEAT. 281 * * Nen N fn tn A Br ane Is hf JJ y ³A ⁵¹˙. ̃ · V , : 9 : IE EIA 8 iD N 
ö 9 DYED LA ey * 8 N KITS o 1 DD PERL g Sx EA 8 22 3 9 Boys 2 N n 8 EG SEEK r R ks IE CAN AE" TD 


ö 


« tai Et 
W 
8 


5 | 


Caſe at piquet, where you give the other play- | 


either hand after they are dealt, * being 


IHE cards muſt be diſpoſed as fol+ 
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It is evident by this diſpoſition of the 
cards, that if they are cut at any one of the 
wide cards, which are the laſt of each ſuite, 
there will be always a ſtock of eight cards 

of the ſame ſuite. Conſequently, af he with 
whom you play require to be repiqued in 
clubs, by cutting at the firſt wide card, 
which is the ſeven of f clubs, the eight 
clubs will neceſſarily be at the bottom of | 

the pack, and you will have for your ren- 

_ tree a quint major in clubs, The fame will 
F.ppen in all the other ſuites, by cutting 
at the 7 of cach. If he deal the cards by 
twos, the hands will be as follows *. 

Elder Vounger 

Ace Knave) 

— er Fig hearts 

Nine | Seven) 
Knave) 


Ten 
Eight i 2925 


Seven 


Knave 
Ten 


Eight diamonds 
Seven 


The hands will be 8 the ſame, though 1 in dif- 
ferent ſuites. | 6 
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| Rentree | 
1 ge ; 
Ace Nine lr 
King Eight . Aups 
O 
Knave clubs Seven 


Ten 


Queen 


But if he deal the cards by threes, the 

hands will ſtand thus: 
rr Vounger 

noe 

King 

 Knave 

Seven 


na hearts — _ 
hearts * Ll 


Ten diamonds 


Seven 


| Rentree, 


Ace: } Nine 
King Eight f clubs . 
Knave g clubs Seven | 1 


Ten 


"I Sf | 
Pans: - | | 
27 | 

: : | 
74 | | | 

ms a 
* i L | 
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If the other player require to be re- 
piqued in ſpades, you cut them at the 
7 of that ſuite, and tell him he 1s at liber- 

ty to deal them by twos or threes *. If he 
deal them by twos, he is to chooſe which 
hand he will have, without ſeeing them; 
you being ſtill eldeſt. 


If he keep his own hand, you diſcard the 
nine of hearts, ſpades and diamonds, and 
either of the two queens 5 and by your 
rentree you will have a quint major 
in clubs, - quatorze aces, and quatorze 
kings, with which you make a repique. 
But if he chooſe the cards dealt for the 
elder, you diſcard the ſeven of hearts, 

| ſpades, and diamonds, and any two of 
the eights; and you will have by your 
rentrèe the fame quint in clubs, qua- 
torze queens and quatorze knaves; which 
will alſo make a repique. 

P Yoy are to take care he does nof ſhuffle the cards; 
and the better to prevent it, you may ſo diſpoſe them 


as to ſhuffle them before him, after the manner ex- 
plained in ſome of the foregoing Recreations. 


I; 


N00” 
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If the adverſary deal the cards by 


threes, and keep his hand, you diſcard 


the king, eight and ſeven of hearts, with 
the nine and eight ef ſpades; and by your 
rentree you will have the quint major in 


clubs, a tierce to a queen in diamonds, 


three aces, three queens, and three knaves, 
with which you make a repique. But if 
he chooſe the cards dealt for the elder, 
you diſcard the queen and nine of hearts, 


the knave and ſeven of ſpades, and the 


ace of diamonds, and you will then have 
the ſame quint in clubs, a tierce to a 
nine in diamonds, three kings and three 
tens, with which you will tell 29 points, 
therefore by playing one, you can in this 
caſe make a pique only. 


RECRE- 
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RECREATION XIII. 


An exemplary caſe at piquet, where you * 
frque your adverſary, after giving him the 
chore of having the cards dealt either by 


Hog or threes. 


T O diſpoſe the cards in the order ne- 
ceſſary to produce the effect here re- 

> quired, and in all others where you give 
the choice of having the cards dealt either 

by twos or threes, you muſt have re- 

_ . courſe to the following table. 


Cards 


\ Ty 
8 
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| N umb. "Cards that will | 
Cards that will of the 


W_ $9 to the eideſt, Cards, 


come to the 
youngeſt, _ 


Variable 


Cards. 


r 


1 25 | 
2 1 2 
| 3} 5 
9 8 | 4) 4m 
4 oY _ _ 
&! 
| { 33 — 
66 
9 2 92 
| 1 „„ 
| 0 | 
of 
3 [437 
4 Bl 145 4 ; 
8 15 V 8 
1 
18 * 
| 435 1 
| 120 — as * 
211 21 
50 23 8 
RET 24 24 Wt | 
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This table ſhews the different hands 
that reſult from the two different me- 
thods of dealing the cards; that the el- 
deſt hand has always, in ſome order or 
other, the ſix cards placed againſt the 
numbers, 1, 4-9, 13, 14, and 21; and 
the younger, the fix cards placed againſt 
4, 11, 12, 16, 23, and 24. It ſhows like- 
wiſe, that the 12 cards marked „ 
18. 155 17, 18, 19, 20, and 22, may 
be in either hand, ſo far as concerns the 
manner of dealing the cards. 


Being therefore certain, when you deal, 
that the cards marked 1, 2, 9, 13, 14, and 
21 will always be in the adverſary's hand, 
and thoſe marked ho 11, 13, 16, 33, and 
24, will be in your own hand, you muſt | 
apply your fix numbers to ſuch cards, as 
with the three of the rentree, (which you 
may chooſe as you pleaſe) will always 
make a great hand, and {uperior to the 
| adverſary. The great cards which you are 
forced to leave, you muſt diſtribute among 

the 
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the variable cards, in ſuch manner that 5 


they can have no remarkable effect, when 
dealt either Way. 


This method we have obſerved in the 
following example, which we here give 
for the ſatisfaction of thoſe who would 

compoſe theſe ſorts of games themſelves. 
To the numbers 4, 11, 12, 16, 23, and 
24, annex a fixiem major in hearts, 
which joined to the three tens of the ren- 
trèe are ſufficient to make a repique, 
youngeſt hand. But as you muſt pre- 
vent the elder hand from defeating your 
point, by having ſeven cards in any of the 
other ſuits, you are ſo to diſpoſe ſome part 
of each ſuit, by the column of variable 
cards, that he may never have, whe- 
ther the cards are dealt by twos or 
mn. any large ſequence“: as you will 


If you cannot effect this by the cards that are 
to be dealt the adverſary, you muſt ſo diſpoſe his 


rentrée, that he may lay out his > game, as in the 
thirty-cighth Recreation. 


Vor. I. K ſee 


— 


130 RATIONAL 
ſee by the following diſpoſition of the 
e * 9 8 e 
* ö 5 
1 King 17 Ace clubs 
2 Ace F diamonds 18 Seven 
3 Nine 19 King fſpades 
4 Ace hearts 20 Ace : 
5 Queen ſpades 21 Knave diamonds 
6 Eight diamonds 22 Eight clubs 
7 Queen clubs 23 Ten th t 
8 Eight ſpades 24 Queen ( OT 
9 King clubs 25 Knave 20d 
10 Seven | 26 Nine 5 * 


11 King hearts 27 Knave clubs 
a Nibo-1 --- 28 Eight hearts 
* Den (dia monds 29 Nine clubs 

14 Seven 30 Ten diamonds 

31 Ten ſpades 


15 Seven clubs 
16 Knave hearts 32 Ten clubs 


By this arrangement of the cards you 
will be ſure to. ſucceed, whether you 
deal the cards by twos or threes: even 
though the adverſary, thinking to frut- 
trate your intention, ſhould leave three 
. | ER 


| Remark: 


Remark: there is no danger that any 
of theſe recreations at piquet ſhould be ap- 
plied to a bad purpoſe, for after the cards 
have been once ſhuffled by both players, 
it will be impoffible to ſucceed in any one 
of them. There are, however, tricks to 
be played at this, as Tl games, with 
the cards; ſuch as changing the whole 
pack, or ſome particular cards, or taking 
in part, or all the diſcard, or making the 
paſs, that is, bringing part of the cards at 
bottom to the top, as will be more fully 
explained in the fourth vol. all of which 
many perſons can perform ſo dextrouſly, 
that it is impoſſible for the eye to diſcover 
them. We ſay nothing of the practice of 
marking the cards, for of that almoſt every 
one's experience will afford ſufficient 
proof. To aggravate the misfortune, it 
is indabitably certain, that many perſons 
who are ſtrictly honeſt in all other reſpects, 
are diſhoneſt at cards; and that no rank 
or condition of men, no, nor woman nei- 
ther, is entirely free from this vice. 
LS -: They 


V 
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2 They who make . trade of dexterity 
frequently exhibit other recreations with 
the cards; but as thoſe have no rela- 
tion to numbers, they will be found among 
the miſcellaneous articles in the Appendix 


to the laſt Ee >: 


"RECREATION XIII. 


Se Wn different Pl being * 70 * ir. 
ferent perſons, that each of them may fa, 


on one of thoſe cards, to name that. on 
which each perſon fixed. 


HERE muſt be as many different 
cards ſhown to each perſon, as there 

are perſons to chooſe; therefore, ſuppoſe- 
there are three perfons, then to each of 
them you muſt ſhow three cards, and tell- 
ing the firſt perfon to retain one in his | 
memory, you lay thoſe three cards down, 
and ſhow three others to the ſecond per- 
fon, and fo to the third. You then take 
up the firſt perſon' s cards, and lay them 
down. one by ours ſepar ately, with their 


5 


— 


47 


faces 
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faces upwards. Vou next place the ſe- 
cond perſon's card over the firſt, and in 
like manner the third perſon's card over 
the ſecond's; fo that in each parcel there 
wall be. one card belonging to each per- . 10 
ſon. You then aſk each of them in which | hi 


parcel his card is, and when you know 1 
that, you immediately know which card 1 [id 
it is; for the firſt perſon's card will al- Int. 
ways be the firſt, the ſecond perſon's the || 
ſecond, and the third perſon's the third, in 11 
* parcel where they each ſay his card is. | | [| ] 


This Recreation may be performed with 
a ſingle perſon, by letting him fix on 
three; four, or more cards. In this calc 
you muſt ſhow him as many parcels as 
he is to chooſe cards, and every parcel 
muſt conſiſt of that number, out of which | 
he muſt fix on one; and you then pro- 
ceed as before, he telling you the parce] 
that contains each of his cards. 


K 3 . RE- 
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- RECREATION XIV 
— 
To name the rank of the card that a perſon 

has drawn fron a piquet pack. 


v the rank of the card we mean whe- 
ther! it be ace, king, queen, &c. Vou 
1 therefore firſt to fix a certain number 
to each card, thus, you call the king 4, 
the queen * the knave 2, the ace 1, and 
| the others according to the number of 


the; : 
their Pips | : 


You then ſhuffle the cards, and let the 
perſon « draw any One of them : then turn- 
ing up the remaining cards, you add the 
number of the firſt to that of the ſecond, 
that to the third, and ſo on, till it amount 
to ten, which you then reject and begin 
again; or if it be more, you reject the ten, 
and carry the remainder to the next card ; 
and fo continue till you come to the laſt 
card; and to the laſt amount you muſt add 
45 and ſubtra& that tum from 10 if it be 


leſs, 


{ 


EG 
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leſs, or from 20 if it be more then ro, and 
the remainder will be the number of the 
card that was drawn : as for example, if 
the remainder be 2, the card drawn was a | 
Ante; 3 if. 36-3 * &c. 4 1 | 


CR 8 W 


To tell the amount of the numbers of two' 7 i | 
cards that a perſon has drawn from a | I 
common pack of cards * | ip 
THE ſmall cards here tell, as before, 
according to the number of their 
pips, but each pictured card tells for 10. 
Let the perſon add as many more cards to 
each of thoſe he has drawn, as will make 
each of their numbers 25. Then take 
the remaining cards in your hand, and 
ſeeming to ſearch for ſome card among 
them, tell them over to yourſelf, and their 


* This Recreation may be made with two perſons, | 
by letting each of them - draw, and adding their 
kumber togethex. 


K 4 num- 
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| | | number will be the amount of the two 
© cards-drawn. An example will make this 
plain. Suppoſe the perſon has drawn a 
10 anda 7, then he muſt add 15 cards to 
the firſt, to make the number 25, and 18 
cards to the laſt, for the ſame reaſon: 
now 15 and 18 make 33, and the two cards 
themſelves make 35, which deducted from 
52 leaves 17, which muſt be the number 
of the remaining cards, and alſo of the 

two cards drawn. 


This Recreation may be performed 
without your touching the cards thus: 
let the perſon who has drawn the two 
cards deduct the numbers of each of them 
from 26, Which! is half the number of the 
pack, and after adding the remainders. to- 
gether, let him tell you the amount, Which w 
you privately deduct from 52, the num- 
ber of all the cards, and the remainder 
| will be the amount of the two cards. For 
iy! example, ſu pole the two cards to be, a8 
before, 10 and 7; then the perſon deduct- 


ng 


e 
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ing 10 from 26 there remains 16; and de- 


ducting 7 from 26 there remains 19; thoſe _ 
two remainders added together will make 
35, which you ſubtract from 52, and there 


muſt remain 17, for the amount of the 
two cards, as before. 


As the number 26 may be thought to 
lead to a diſcovery of the principle on 
which the Recreation is founded, it being 


manifeſtly the half. of the pack, to render it 


more myſterious you may take any other 


number leſs than 26, but greater than 10, 
as for example 24, and let the party ſub- 


tract the number of each of his cards from 
that ; therefore, ſuppoſing the numbers to 
be as before 10 and 7, the remainders will 


be 14 and 17, which make 31, to which 


you muſt add 4, for the double of the 2 
you took from 26, and the amount will 


be 35, which is to be deducted from 52, 


as before. By this alteration the perform- 


ance will not only be rendered more ab- 
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ſtruſe, but alſo more diverſified, as you 


may change the number, from which thoſe 


of the two cards are to be deducted, every 
time you repeat the experiment, 


( 


This Recreation may be performed, 


_ equally well, with a pack of piquet cards, 
and then the numbers of the two cards 


muſt be deducted from 16, which is the 


half of the pack ; or if you chule to make 


it more myſterious, from any other num- 
ber leſs than 16 and more than 10; after- 
wards adding, as in the laſt caſe, the double 
of what that number wants to make it 


16, 


os Rech- 
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RECREATION XLVI. 
BR”, by 
To tell the amount of the numbers of any 


three cards that a perſon ſhall draw from 
the pack . 


F TER the party has drawa his three 
cards, you are to draw one yourſelf, 
and lay it aſide; for it is neceſſary that 
the number of the remaining cards be di- 
viſible by 3, which they will not be, in a 
pack of 52 cards, if only 3 be drawn. 
The card you draw you may call the con- 
federate, and pretend it is by the aid of 
that card you diſcover the amount of the 
others. Then tell the party to add as 
many more to each of his cards, as will 
make its number 16, which is the third 
part of the remaining 48 cards; therefore, | 


ſuppoſe he has drawn a 10, a 7, and a 6: 


* This Recreation may alſo be 1 with 
three perſons, but much more readily with one, as 


the ſeparate additions and ſubtractions will be very 
like to occaſion confuſion; 


<t 


then 


N 
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then to the erh he muſt add 6 cards, to 

the ſecond 9, and to the third 10, which 
together make 25, and the 4 cards drawn 
being added to them make 29. You then 
take the . remaining cards, and telling 
them over, as in the laſt Recreation, you 
find their number to be 23, which muſt 
be the amount of the three cards the 
perſon drew,  J 


You may perform this Recreation like- 
wiſe without touching the cards, as thus: 
after the party has drawn his three cards, 
and you have drawn one, let him deduct : 
the number of each of the cards he has 
drawn from 17, which is one-third of the 

pack, after you have drawn your card: 
and let him tell you the amount of the ſe- 
veral remainders, to which you priv ately 
add one for the card you drew, and de- 
ducting that amount from 52, the whole 
number of cards, the remainder will be 
the amount of the three cards drawn. 
For example, ſuppoſe the three cards to 

5 be 


PPP — 
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be 10, 75 and 6, as before; then each of 
thoſe numbers being ſubtracted from 17, 


the remainders will be reſpectively 7, 10, 
and 11, which, added together, make 28, 
to which the ſingle card you drew being 
added makes 29 „and that number deduct- 
ed from 5 2 leaves 23, which is the amount 
of the three cards the party drew. 


| There is little reaſon to imagine any one 
will diſcover why you here make choice 
of the number I7; but if you are defirous 
of rendering the Recreation ſtill more ab- 
ſtruſe, and at the fame time ſuſceptible of 
greater variety, you may fix on any other 
number leſs than 17, but more than 10; 
and afterwards add to the amount of the 
remainders the double of what that num- 
N is leſs than 17; in the ſame manner 


as in the laſt Recreation. No 


'This Recreation alſo may be performed 
with a pack of piquet cards; but then 
you muſt draw, or, what will anſwer 

, the 


£0 


141 


—— 


3 * 8 —— 4 * 1 
8 O > 7 p 4h * 3 — * a” 
* . ***— 2 — . 
b - £ ſe *% — "Ode — R's Lodge de — — = 7 a 
. 5 . A Fae es ons — — T  oes . —-— —ę—e— * 
” * —ͤ = — — — — — — = 2 n — 832 —— 2 — orlmnt — — - R 
— 2 ö ER ——— & * 9 — — — 1 2 8 — - AT — — — —— bo — - _ 
2 ch — — — — "x I — I — — « * pr Rs hs — 
8 A th wee —-— — — — —— _ = — — Z — - — — - . CR - x 
— — 2 N — n . ⁵² ED TL —_— — . 3 2 4 Bana ACRE : 
— * 1 As 3 = — — — 2 - 4 — 9 - — — ew 
— — 8 - ——— I — 4 ES. ws. tut nie eo — RN — 2 
— a * © — — — K L * 2 
* = - —— p* : CITIES, > 


. 
a” 
— 


— 
24 


Lo — 
So 
— — 


1 — 
* _ 6 
- — 


NATIONAL 


the ſame purpoſe, deduct 2, in your own 
mind, from the whole number 32, that 
the remainder may be divifible by 3; and 
let him deduct the number of each of his 
cards from that ſum, which is 10, and add 
the remainders together, as before; thus, 
if his three cards be 10, 7, and 6, he is to 
deduct each of them from 10, which is 
the third part of 30; therefore the re- 
mainders will be o, 3, and 4, which, added 
together, make 7, and that added to the 
2 you deducted from the whole number, 
makes 9 9, which taken from . leaves 23. 
and that muſt be the amount of his three 


cards. 
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Among the different purpoſes to which 
the doctrine of combinations may be ap- 
plied, thoſe of writing in cypher, and de- 
cyphering, hold a principal place, as will 
appear by the following Recreations. 


ry 


DIEFE- 
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DIFFERENT METHODS OF. 

| WRITERS IN CYPHER. 

'The Lacedzmonians are ſaid to be th 
inventors of cyphers, or at leaſt they were 
not, to our knowledge, uſed by any people 

before them. Their method was by a 
wooden cylinder or roller, called a Scytala 
Laconia, round which they rolled a thin 
parchment, and wrote their diſpatches. It 1 
was then taken off and ſent to the confe- [if 
derate, who had another roller, exactly of | | l 
the ſame ſize, round which he wrapped 18 
the parchment, and read its contents. is 


RECREATI ON XLVII. 


To communicate intelligence by a pack of pi- 
quet cards. 


4 


THE parties muſt previouſly agree in 
what manner the cards ſhall be firſt 
placed, and then how they ſhall be ſhuffled. 
Thus, ſuppoſe the cards are to be firſt 
placed ; in the order as hereafter follows, 


ang TH 
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and then ſhuffled by taking off 3 from the 
top, putting the next 2 over them, and 
the following 3 under them *, and ſo al- 
ternately. Therefore the party who ſends 
the cypher firſt writes the contents of it 
on a ſeparate paper, and then copies the 
firſt 32 letters on the cards, by writing 
one letter on every card; he then ſhuffles 
them in the manner deſcribed, and writes 
the ſecond 32 letters : | he ſhuffles thern a 
ſecond time and writes the third 32 letters, 
and ſo of the reſt. ' An example will make 
this plain, Suppoſe the letter to be as fol- 


lows : ail 


I am in full march to reliebe you; within| 
three days I ſhall be with you. If the enelmy 
in the mean time ſhould make an aſſaullt, re- 

member what. you owe. to. your countr\y, to 
your family and yourſelf. Live with honour 
or die with glory.” © 7a 


* By ſhuffling the cards in this manner, there 
will remain only 2 to put under at laſt. 


Order 
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Order of the cards 


before the i ſt ſhuffle. 


Ace ſpades 
Ten diamonds 
Eight hearts 
King ſpades 
Nine clubs 
Seven diamonds | 
Nine diamonds 
Ace clubs 
Knave hearts 
Seven ſpades 
Ten clubs 
Ten hearts 
Queen ſpades 
Eight diamonds 
Eight clubs 
Seven hearts 
Queen clubs 
Nine ſpades 
King hearts 
Queen diamonds 
Eight ſpades 
Knave clubs 
Vol. I. 


* 


e 


a leu l 
ml mo i u 
19 m, 
ahleo 
fbmri 
KERCTR 
Iwkryi 
NP. 
miar mw 
aither 


7 7 5 4 2 


„„ 
ha hyw_ 
ftyooolk 


oy 4 0 5 0 


ronuyh 


e 1 1 


„ 
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Seven clubs etsly 
Ace hearts yrebr 
Nine hearts o I nwot 


Ace diamonds 1 h t&a 
Knave ſpades w/mal 
Ten ſpades i ehtrer 
King diamonds 1 7 i bur 
Queen hearts 5 h m m 1 
King clubs 1 45 
Knave diamonds ne 4 r 0 


The perſon that receives theſe cards 
_ a firſt places them in the order agreed on, 
and tranſcribes the firſt letter on every 
card. He then ſhuffles them, according to 
order, and tranſcribes the ſecond letter on 
each card. He ſhuifles them a ſecond 
time and tranſcribes the third letters; and 
ſo of the reſt. ” 


If the cards were to be ſhuffled the ſe- 
cond time by threes and fours, the third 
time by twos and fours, &c. it would make 

| the 
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the cypher ſtill more difficult to diſcover : 
though as all cyphers depend on the com- 
bination of letters there are ſcarce any 
that may not be decyphered with time 
and pains; as we ſhall ſhow farther on. 
Thoſe cyphers are the beſt, that are by 
their nature moſt free from. ſuſpicion of : 
being cyphers as for example, if the let- 
ters were here wrote with one of the 
| ſympathetic inks, deſcribed in the fourth 


volume of this work, the cards might then | 
| paſs for a common pack. 


"RECREATION XVIII. 


be myſtical dial. © 


() N a piece of ſquare paſteboard ABD 

(Plate II.) draw the circle EFGH 
and divide it into twenty-ſix equal parts, 
in each of which muſt be wrote one of 
the letters of the RO. 5 


on che infde of this 3 a be an- 
other circle of paſteboard, 1EMN, move- 


L 2 8 able 
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able round the center O, and the extre- 
mity of this muſt be divided into the fame 
number of equal parts as the other. On 
this alſo muſt be wrote the letters of the 
alphabet, which, however, need not be 


diſpoſed in the fame order. The perſon 


with whom you correſpond. muſt have a 
ſimilar dial, and at the beginning of your 
letter you muſt put any two letters that 
anſwer to each other when you have fix- 
ed the dial. 


Example. 
Suppoſe you would wr ite AS follows .. 
If you will come over to us you ſhall have - 


a penſion, and you may Lill make a ſham op- 
Po ition. 


| You begin with the letters Mz, which 
ſhow how the dial is fixed; then for V 
you, you write un juc, and ſo for the reſt, 
as you will ſee at the bottom of the plate. 
The ſame intention may be anſwered by 
a-ruler, the upper part of which is fixed 
and 
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and the lower part made to ſlide ; but in 


this caſe the upper part muſt contain two 
alphabets in ſucceſſion, that ſome letter of 


that part may conſtantly correſpond to' one 
in the lower part. The diviſions ſtanding 
directly over each other in a ſtraight line 
will be much more obvious than in the 
circumference of a circle. Or two ſtraight 
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one containing a ſingle and the other a 


ft i. cn 


double alphabet, would anſwer exactly 


— 
as. * 


„ 633 
> TIT 2 


the fame purpoſe. In this caſe a blank ſpace 
may be left at each end of the ſingle alpha- 


n 


w — —— —UEui 
= — a 
= — — 2 2 
- . 
3 - 


bet, and one or two weights being placed 


on both the pieces will keep them ſteady. 
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The correſponding ſpaces. 


JAKE two pieces of paſteboard or ſtiff 
paper, through which you muſt cut 
long ſquares, at different diſtances, as you 
will ſee in the following example. One of 
theſe pieces you keep yourſelf, and the 

L 3 other 


other you give to your correſpondent. 
When yon would ſend him any ſecret in- 
telligence, you lay the paſteboard upon a 
paper of the ſame ſize, and in the ſpaces 
cut out, you write what you would have 
D underſtood by him only, and then fill up 
the intermediate ſpaces with ſomewhat that 
n with may words a different ſenſe. 


I ſhall be, much obliged to you, as read- 


ing alone] engages my attention at pre- 


ſent, if you will lend me any one of the 
Fight volumes of the Spectator. I hope 


you will excuſe 7 freedom, but tor 


a winter's evening] I don't t know 2 bet- 


ter entertainment, If Tall to return it 


ſoon, never truſt me for the time |to come. 


A paper of this fort may be placed four 
different ways, either by putting the bot- 
tom at top, or by turning it over, and by 
thoſe means the ſuperfluous words may be 
the 
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the more eaſily adapted to the ſenſe of 


the others. 


This is a very eligible cypher, as it is 


free 3 but it will do only for 


ſhort meſſages: for. if the ſpaces be fre- 


quent it will be very difficult to make the 
concealed and obvious meanings agree to- 
gether ; and if the ſenſe be not clear, the 
writing will be liable to ſuſpicion. 


RECREATION L. 


The muſical cypher. 


"PHE conſtruction of this cypher, is ſis 


milar to that of the forty-eighth Re- 
creation, The circle EFGH (Pl. III.) is 
to be divided into twenty-ſix equal parts, 
in each part there muſt be wrote one of 
the letters of the alphabet : and on the in- 
terior circle ILMN, moveable round the 


center O, there is to be the ſame number | 


of diviſions ; the circumference of the in- 


ner circle muſt be ruled in the manner of 


1s a muſic 
p 2 


T3 
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a muſic paper, and in each diviſion there 


is to be placed a note, different either in 
figure or poſition. Laſtly, within the 


mußt lines place the three keys, and * 


Ee 
the outer circle, the figures that are com- 


monly uſed to denote the time. 


Then Nc Yourſelf with a ruled pa- 
per, and place one of the keys, as ſup- 
poſe that of ge re ſol, againſt the time two- 
fourths at the beginning of the paper, which 
will inform your correſpondent how to fix 
his circle. You then copy the notes that 
anſwer to the ſeveral letters of the words 
you intend to write, in the manner ex- 
preſſed at the bottom of the plate. 


A cypher of this ſort may be made more 


difficult to diſcover by frequently chang- 


ing the key, and that will not in the leaſt 
embarraſs the reader. You may likewiſe 
add the mark x or b to the note that be- 


gins a word, which will make it more 


eaſy to read, and at the ſame time give 
"the 
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the muſic a more natural aſpect. This 
cypher is preferable to that of the 48th 


n 


Recreation, as it may be encloſed in a let- 
ter about common affairs, and paſs unſuſ- 
pected: unleſs it ſhould fall into the hands 
of any one who underſtands compoſition, 
for he would very likely ſurmiſe, from the 
odd diſpoſition of the notes, that more is 
meant than meets the ear.“ : - 


* 


OF DECYPHERING. 


* 


Fd 


The rules of decyphering are different 
in different languages : by obſerving the 
following, you will ſoon make out any. 
common cypher wrote in Engliſh. 


I, Gierve the letters or characters that 
moſt frequently occur, and ſet them down 
for the fix vowels, including ); and of 
theſe the moſt frequent will n be 


1 


| e, and the leaſt frequent . 
4 2. The vowels that moſt frequently 
come together; are e à and o. 


3. The 


* 
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3. The conſonant moſt common at the 
ends of words 1s 3, and the next frequent 
r and t. | 
= ho When two firailar characters come to- 
gether, they are moſt likely to be the conſo- 
nants J, J, or s, or the vowels e or o. 

5. The letter that precedes or follows 
two ſimilar characters is either a vowel, or 
J, m, u, or r. 

6. In decyphering, begin with the words 
that conſiſt of a ſingle letter, which will be 
either a, 1, o, or &. 

' 7. Then take the words of two SIRY 
one of which will be a yowel. Of theſe 
words the moſt frequent are, an, lo, be, 
by, of, on, or, no, ſo, as, at, if, in, is, it, he, 
me, my, us, We, am. 
8. In words of three m there are 
- moſt commonly two conſonants. Of theſe 
words the moſt frequent are, the, and, not, 
but, yet, for, tho), how, why, all, you, ſhe, his, 
her, our, who, may, can, did, was, are, has, 
had, let, one, two, ſix, ten, &cx. 


* 3 of theſe, or thoſe of two letters, will be 


found in every ſentence, 
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9. The moſt common words of four 
letters are, this, that, then, thus, with, when, 
from, here, ſome, moſt, none, they, them, whom, 

mine, your, ſelf, muſt, will, have, been, were, 
four, five, nint,"&c. 

10. The moſt uſual words of five letters 
are, there, theſe, thoſe, which, where, while,'- 
. ce, their, ſhall, might, could, would, _ 
three, ſeven, eight, &c. 


11. Words of two or more 5 ables fre- 
quently begin with double conſonants, or 
with a prepoſition ; that is a vowel join- 
ed with oneor two conſonants. The moſt 
common double conſonants are, bl, br, dr, 
fl, Ir, gl, gr, ph, pl, pr, ſh, Ip, ft, th, ir, 
wh, aur, &c. and the moſt common prepo- 
ſitions are, com, con, de, aif, ex, im, in, int, 


miſ, ey pre, pro, re, ſub, Sup, un, &c. - 
12. The double conſonants moſt fre- 
quent at the end of long words are, c, Id, 
If, mn, ud, ng, rl, rm, ru, rp, ri, in hh, 
xt, &c. and the moſt common termina- 
tions are, ed, en, et, es, er, ing, ly, ſon, © 


2 


* 
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2 on, tion, . ence, ent, ment, full, 0 
neſs, &c. nah 


We ſhall here give an example of a 
cypher wrote in arbitrary characters, as is 


commonly practiſed. ka 


EAX00 & N4FCAA. 
STO. L +FO. ICFO + © 
IXEOT SFO. ©OXUCICHEA 


ve” er” SH 4+ | 


ORxEOOFLO O. LSELC TE. 
+ EXSCE+X GE-> GA 
CFOCULOXOFLO 


- FOTIOLE OCCAOX UC 


HRO XOSTA [+ AOT9, 
W S IOCCOX AAFXELV 
0 TOC NO 200 CASE er 
LO U EAO KOSXE 
IN ſONOXK 9SXO [+ A00 
SLO Moo. 
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The foregoing will be eaſily decyphered 


by obſerving the rules; but when the cha- 
racters are all placed cloſe together, as in 
the following example, and as they always 
ſhould be, the decyphering is much more 


difficult. 


 LENOO NEEUFULIEXEST 
ISA UCX VAXFVVSTIAD 
NX0 DOCN VVFOOXE+vX 
+XAS9X Hex CH UE 
X@NUTOX V+x1T veUTTF 
VUSUEXEST IF 00 SEX 
CVVLIXLTIXOLUSIX L 
FNOMSTOVNFXO UNSOO1 
NX+0 FAX VTILIENONO LIE. 
X0NCEULIEFLIXNUEXDOE 
F@XOTOSIAT © OSXOTO N 
TN UX. 
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5 decypher a writing of this ſort, you 


muſt” firſt look for thoſe characters tbat 


moſt frequently occur, and ſet them 


don for the vowels, as before. Then 
obſerve the ſimilar characters that come 
together; but you muſt remember that 


two ſuch characters may here belong to 
two words, You are next to remark the 
combinations of two or three characters 
that are moſt frequent, which will be ſome 


of the words in the ſeventh and eighth of 


the foregoing rules; and by obſerving the 


other rules, you will infallibly- diſcover, | 


with time-and attention, any cypher wrote 
on- theſe principles*. 


* When the words are wrote all cloſe together, 


if the key to the cypher, were to be changed every 


word, according to a regular method agreed on 
between the parties, as might be done by either of 


the methods mentioned in the 48th Recreation, | 


with very little additional trouble, the writing Would 
be then extremely difficult to decypher. The longer 


any letter wrote in cypher is, the more eaſy it is to 


decypher, as then the repetitions of the characters 
and combinations are the more frequent. 


The 


. 
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The following are the contents of the. 


two foregoing cyphers; in which we have 
anverted the order of the words and let- 
ters, that they who are deſirous of trying 
their talent at decyphering, may not, in- 


advertently, read the explanation before | 


the cypher. 


enil eno ton dna shtnom elohw eerht, 


gnoidifrep dna leurc o. noituac & ecnedurp. 
fo klat liw uoy: on, rotiart, tcelgen 


& ecnereffidni si ti. yltrohs rettel a em 


dnes ot snaem emos dnif rehtie, trach eht 


morf semoc ti taht ees em tel &, erom 
ecaf ym ees ot erad reven ro. 
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The method of correſponding by fig- 
nals being nearly related to that of cyphers, 
we ſhall here give two inſtances of the 
manner in which it may be performed. 


RECREATION LI. 
Viſual Correſpondence. 


PROVIDE 2 circle of wood ABCD 

(Plate IV. Fig. 1.) of about four feet 
in diameter, and divide its circumference, 
which will be about 12 feet, into 25 equal 
parts. In one of theſe ſpaces cut an open 
ſquare, and through each of the others cut 
one of the 25 letters of the alphabet. /I 
ſerving for 7) Over the ſpaces that are 
cut out, paſte a thin oiled paper. 


On the top of a pole P (Fig. 2.) fixed to 

the ground or floor, place a frame of wood 

- KF. which there 1s to be an opening of | 

the ſame ſize with one of the diviſions on 

the wheel. On the outſide of this open- 
me 
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ing let there be a door, by which it may 2 
be occaſionally cloſed. To the pole let the . 9 
wheel be fixed, at its center G, round © | 
which it muſt turn, and be placed at ſuch _. 
a height that the letters on its circumfe- We, lj 1 
rence may anſwer to the hole in the frame. j ; 
Behind that part of the wheel which * | 
oppoſite the board, let there be fixed, on Ul. 
a ſtand, a ſtrong light. Fe ll 
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When you would communicate your J 
intelligence, open the door on the outſide | 
of the frame ; then put that diviſion of the 
wheel in which the ſquare is cut, againſt 

the opening, and place the light behind 
it; that ſerves for a ſignal to your cor- 
reſpondent, which he anſwers by putting 
his wheel in the ſame poſition vx. What 
you intend to Kannan” FH wrote 
on a paper and placed before you in a 


* Where there is a frequent correſpondence re- 


quired, certain hours of the day ſhould be fixed 
for obſerving this ſignal. 


Vor. I. W pro- hone 


162 RATIONAL 


proper poſition, you turn the wheel round, 
till that diviſion which contains the firſt 
letter of the firſt word come before the 
opening, and keep it there while you tell 
4; you then turn the wheel, either back- 
ward or forward *, to the ſecond letter 
and keep that before the opening the ſame 
time ; and fo of all the letters of that word ; 
and between every word you place the 
vacant diviſion before the opening, while 
you, in like manner, tell 4. When you 
have finiſhed the whole of your intelli- 
gence, you ſhut the door of the frame, or 
withdraw the light. 

If your correſpondent be far off, as 
ſuppoſe two or three miles, or farther, 
you muſt be each provided with a teleſ- 
cope, of a ſize adapted to the diſtance 
between Lou. He 


There may be placed handles on different parts 


of the wheel as at a, 5, c, d, by which it will he the 
more readily turned about. 


) * 


Your 


„Four qppetates ſhould be placed ſome 
way within the room, that it may not be 


is full as well adapted for a correſpondence 
by night as by day. 


ſtructed at a trifling expence, and will 


as where two perſons live on the oppoſite 
ſides of a large river, or in a country 


where the roads are for a great part of the 


ny perſon, beſide your correſpondent, 
hould know what paſles, inſtead of let- 
4 characters, like thoſe 
the laſt example of 


ters, you may uſe 
we have given 1 
cyphers. 


This invention mky alſo be applied to 
public uſe, as to - convey intelligence to 
the garriſon of a town beſieged; or where 
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obvious to paſſengers. It is evident, from 
the conſtruction of this inſtrument, that it 


A machine of this ſort may be con- 


be found highly uſeful in many inſtances, 


year impaſſable, &c. If you are fearful 


| _ great diſpatch is required; and in that 
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caſe gent machines may be placed at 
different diſtances, that may convey the 
intelligence to each other; and here the 
wheel may be of a much larger dimenſion. 
There is one circumſtance, however, that 

will render this contrivance entirely uſe- 
leſs, and that is a thick miſt or fog; for in 
that caſe, let the light be as ſtrong, and 
the letters as large as they may, it will be 
impoſſible to diſcern them at any con- 
ſiderable diſtance. How to maintain a 
| correſpondence in that ſituation, will be 
ſhown in the next Recreation. 
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Auricular C err. 


<)> N the top of a 3 or any other build- 
1 5 ing, fix two bells A and B, (Pl. IV. Fig. 
3,) by the iron rod CD, that paſſes thro their 
handles, from which there muſt hang two 


ropes that go to the room beneath. The 
weight 
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weight of the handles ſhould be nearly 
equal to that of the bells, ſo that a ſmall 
additional force applied to the ropes may 
draw them up. One of the bells muſt be 
much larger than the other, that there 
may be no difficulty in diſtinguiſhing their 
ſounds. 


The letters of the alphabet are to be 


expreſſed by pulling of theſe bells, ac- 
b cording to the following order; in which 
you are to obſerve, that the ſmall figures 
denote the number of pulls of the bile, 


and the numeral letters, thoſe of the 
greater bell. 


Cl 


NU 

IZ Va 

| Fil . 

FFF 

Lal RI A 

Mn $1 3. YU 3 
: ou 


_ — ere 
— — — — 


8 After | 


; 
$ 
a | 
| 


+ 
N 
2 


— — 


{1 
| 


14 
54 
14 
US: 
+ * 
* 

3 
* 2 
oo 
1 
2 
19 


ä — —ö . — 
— —— — 22 - 
— —— 
— — — — 
9 =. "ARE 
ed * 


—— — 
4 
F my 


Ny FASO RE 
——ů— 

9 
: — 


—— ne — 
3 3 


* ——Ü—6' — — ——— — 
warm rot he 


— — 


2 ly es” ICI a 
CO MO 


A 
— — — - 
45 ere 
- . : . 
* — 2 — Ps 
. - * bg - 
= * , ne 7 p 
Rao on” hg 
4. Im 
— — _ a — _ 


p ms: a 


166 RATIONAL, &. 


After each letter you muſt ſtop while 


you tell 4, and at the end of each word 


you may, for greater enen, pull both 
bells twice together. 


The above combinations may be conti- 


nued to what number you pleaſe ; ſo as to 


take in the moſt common words, ſuch as 
and, the, you, he, be, rey, them, this, that, 
may, Can, do, &c. 
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MECHANIC 8s. 
- "Pl 
DEFINITIONS. 


ECHANICS is that ſcience which 
explains the properties of moving 
bodies, and of thoſe machines from which 
they frequently receive their motion. 
2. Gravity 1s that power by which every 
body naturally deſcends toward the center 
of the eartn. ay 
3. The center of Gravity, in a ſingle 
body, is that point round which the ſeve- 
ral parts of the body, in every ſituation, 
exactly balance each other, and conſe- 


body will remain at reſt. 

4. The center of gravity, in two or 
more bodies, is that point between them, 
from which the diſtance of each is in pro- 
portion to the quantity of matter it con- 


the diſtance. 


quently if that point be ſuſpended the 


tains. The leſs the matter the greater 


5. The 
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5. The Vis Inertiz, or Inert Force, is 
that property in bodies, by which they 
reſiſt the power that endeavours to put 
them in motion. xy 
6. The denſity of bodies is the quantity 
of matter they contain, compared with 
| their magnitude or dimenſions. | 
7. Elaſticity is that p in bodies 
by which, when their parts are forced out 
of their natural ſtate, they return to it 
again; and by which two moving bodies, 
after ſtriking, recoil from each other. 
8. Power, i in mechanics, is the force by 
which any body 1s put in motion. 
9. Weight, is the body to be moved. 
10. Motion, is either ſimple or com- 
pound: ſimple motion is that which pro- 
ceeds from one power only; and com- 
pound motion is that Which procecds from 
two or more powers, either at che ſame 
time or in ſucceſſion. 
11. The center of motion is that point 


round which one or more bodies move. 
12. Ve- 


= * 
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12. Velocity of motion, is the ſpace 


paſſed over by a body in a given time. 

13. Accelerated motion, is that which 
continually increaſes, and retarded motion, 
is that which continually decreaſes. 

14. The quantity of motion, or mo- 
mentum of a moving body, ariſes from its 
velocity multiplied into the quantity of 
matter it contains. | 

15. There are ſix primary mechanic in- 
ſtruments, commonly called mechanic 
powers, which are (1.) the level *, (2. ) the 


balance. (3.) the pulley, (4.) the wheel and 


axis, (5.) the ſcrew r, and (6.) the wedge: 
to which is ſometimes added the inclined 


* Levers are ſaid to be of the firſt, ſecond, or . 
third ſort, according to the ſituation of the fulcrum 


F, as in Pl. V. Fig. 1, 2, 3; to which is added the 
bended lever, Fig. 4. 

- + There are ſeveral ſorts of ſcrews uſed in ma- 
chines, of which thoſe of Fig. 8, and 9, Pl. V. are 
moſt common. In Fig. 8, the part A B is called 


the male ſcrew, and C D the nut, or female ſcrew. 


The part AB (Fig. 9.) which is turned by the wheel 


CD, is called an endleſs ſcrew, becauſe, while the 


wheel goes, it turns inceſſantly. 
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plane: and of ſome or all of theſe, every 


compound machine is compoſed. See 


8 


16. A pendulum, is any body ſuſpende 
from a point, from which it oſcillates, or 
vibrates, as from a center ; but is gene- 
rally underſtodd to be a ball ſuſpended at 
the end of a ſtring or wire. 

17. That reſiſtance which ariſes from the 
rubbing of the parts of a machine againſt 


each other, is called their friction. 


APH OR ISMS. 


1. Every body, whether at reſt or in 


motion, will conſtantly continue in its 


preſent ſtate, unleſs compelled to alter 
it by ſome external power. 

2. All motion, whether changed or ge- 
nerated, is in proportion to the force im- 
preſſed, and is made 3 in the direction that 
force acts. 

3. Action and re- action, that is, che im- 
pulſes of two bodies: on each other, are 

| alway I 
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always equal, and in contrary direc- 
tions. 15 | 

| 4. In bodies not elaſtic, if one in motion 
ſtrike againſt another at reſt, they will both 
move in the direction of the firſt moving 
body ; and the quantity of motion in both 
bodies will be the ſame as it was in the 
firſt before the ſtroke. | 

5. If one ſuch body in motion, irike 
againſt another moving in the fame direc- 
tion, but with leſs velocity, they will both 
continue in that direction, and the quan- 
tity of motion in both bodies will con- 
tinue the ſame. . 
6. When two ſuch bodies, With equal 
quantities of motion, and moving in op- 
poſite directions, ſtrike againſt each other, 
their whole motion will be deſtroyed, and 
they will remain at reſt. 

7. If two ſuch bodies, with different 
quantities of motion, and moving in op- 
poſite directions, ſtrike againſt each other, 
they will continue to move in the direc- 
tion of that body which had the greateſt 


momen- 
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momentum, and the quantity of motion 
in both bodies, after the ſtroke, will be 
equal to the difference of their motions 
before it. 

8. The force of action i in elaſtic bodies 
is twice as great as that of non-elaſtic bo- 


dies; for the former ſtrike each other not 


only by impulſe, but by repulſe; recoiling 


from each other after the ſtroke *. 


9. The inert force of every ys is in 


proportion to its denſity. 


10. All bodies near the ſurface of the 
earth deſcend equal ſpaces 1 in equal times +. | 
11. The. velocity of falling bodies, in 


unreſiſting mediums, is 16 feet the firſt 


In theſe aphoriſms bodies are ſuppoſed to be 
perfectly elaſtic or non-elaſtic : in all other bodies 


they will hold true only in proportion. to the degrees 
of their elaſticity. 


This muſt be underſtood of ſuch as are called 
heavy bodies; for in thoſe that are light the reſiſt- 


ance of the air makes a conſiderable difference. A 


bullet and a feather fall with very different veloci-- 


ties in the air, though in the exhauſted receiver they 
deſcend together. 


. * ſecond, 
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Second, nearly, and becomes continually 
accelerated in a regular progreſſion. 

12, In every pendulum all its vibrations 
in ſmall arches, or parts of circles; are 
made in the fame time. 

15. The tirnes of vibrations in different 
pendulums, are as the ſquare roots of their 
length *: therefore a pendulum of four 
feet will vibrate twice while one of 16 
feet vibrates once. | 
14. The length of a pendulum that vi- 
brates every ck will be 39 inches, 
nearly , and one that vibrates twice in a 
ſecond will be 9: inches. 

15. Any body, in the form of a rod or 


ſtaff, that is every where of equal denſity, 


as an iron rod, and that is one third longer 
than a pendulum, will vibrate in the ſame 
time as that pendulum. 


16. In the lever, where the power P 


* Sce page 2. definition 2. | 
A pendulum of this ſort is therefore a regular 


meaſure of time, and may be of uſe on many oc- 
caſions. 
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(Pl. V. Fig. 1.) and weight W are to each 


other reciprocally as their diſtances from 
the fulcrum F, ey” will be in equi- 


librio *. 


17. The balance being A * of the firſt 


kind, where the plea is placed exattly 


between its two extremities, if two weights 
E, F, (Pl. V. Fig. 5.) be placed any where, 
at equal diſtances from the fulcrum, and 
the balance remain in equilibrio, thoſe 
weights muſt be equal. 

18. When a power ſuſtains a weight, 
by a rope going over a fixed pulley, the 


weight and power will be equal: but if 


one end of the rope be fixed, and the pul- 
ley be moveable with the weight, then the 
power will be but half the weight. 

19. In a combination of pullies, as 
A, B, C, D, (Pl. V. Fig. 6.) called a tackle 
of pullies, the power will be to the weight, 


* The lever is to be TO as the origin of 


the other powers, ſeeing they all act in a ſimilar 


manner, though in different directions. 


as 
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as 1 to the number of ropes applied to the 
moveable pollics C D, that is, in this caſe, 
as Ito 4. | 

20. In the wheel and axis, the power 
will be to the weight, as the diameter of 
the axis is to the diameter of the wheel. 

21. When there is a combination of 
wheels and axles, the power will be to the 
weight, as the diameters of the axles mul- 
tiplied into each other, is to the diameters 
of the wheels multiplied into each other. 

22. In the ſcrew, the power is to the 
weight, as the perpendicular diſtance be- 
tween any two threads of the ſcrew AB, 
(Pl. V. Fig. 8.) is to the circumference of 
the circle deſcribed by the power at C 
or DF, | 

23. In the wedge, 8 power is to the 
weight or reſiſtance, as half the length of 
the baſe C E (Fig. 10.) to its heighth EF. 

24. In the inclined plane, the power is 


»The ſcrew has the peculiar advantage of ſuſ- 
taining a conſiderable weight, when once raiſed, 
though the power be taken away. 


Vor. I. OE to 
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to the wei ight, as the height of the plane 


CD (Fig. 11.) is to its length AB. 


25. A body acquires the fame velocity 


by rolling down an inclined plane A B. 


(Fig. 11.) as it would by falling through 


its perpendicular height C D. 


26. It is evident from the foregoin g 
aphoriſms, that whatever ' is gained in 
time is loſt in power; and that no ma- 
chine can of itſelf give any freſh power, 
but by diminiſhing the velocity of the 
weight, and increaſing that of the power, 
bring them to an equality. 

27. When a fly is added to any machine, 


as to a common jack, it does not increaſe, 


but diminiſh, the ſtrength of the power; 5 


its only uſe being to regulate the motion 


of the machine, and keep it conſtantly 
equal . 


* Though: the fly does not in reality add an) 


wy apr by regulating the motion, it wil 
in fame caſes, as when a man is e ployed to turn a 
large wheel, render the operation . more 
eaſy and elbcacious, | 
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28. In every machine, when the weight 
and power are in equilibrio, the leaſt ad- 
ditional power ſhould put it and keep it 
in motion; but from the friction of the 
ſeveral parts of the machine, it is found 
that, on a medium, near one-third of the 
firſt power muſt be added to keep the ma- 
chine in motion. | 
3 The friction of a machine does not 
ariſe merely from the number of the rub- 
bing parts, but from the weight with which 
they are charged, multiplied into the velo- 
city of the motion. ö 
30. In all machines, ſimplicity i 1s their 
primary excellence, as they are thereby 
leſs liable to friction and impediment ; the 
diſorder of any one part of a machine 
frequently obſtructing the operation of 
the whole. 


. 
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To confiru#3 a mechanical dial without wheels, 
Hing, or We! ik 


Tuis dial conſiſts of a tin or copper 
barrel or cylinder CD, (Plate VI. 
Fig. 1.) which is ſupported by two ſtrings 
of catgut that are faſtened to the points 
A and B. This cylinder, for common 
_ uſe, may be about a foot long, and nine 
inches diameter. 


The principal . of this dial 
is in the internal ſtructure of the cylinder 
which is repreſented by Fig. 2. and con- 
fiſts of five diviſions *, that are formed 
by the five pieces af, bg, ch, di, and e l, 
placed perpendicular to the ends of the 

. Cylinder : all theſe diviſions muſt be pre- 
ciſely equal; and in each of the partitions 


There are ſometimes ſix or more diviſions, and 
Ahe machine is commonly eſteemed the more accu- 


rate for having a greater number. 
| | _ 
| | a 
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almoſt cloſe to the circumference of the 
cylinder, there is to be a {mall hole, tuch 


as is made with a large needle. 


In the diviſions muſt be placed a quan- 
tity of water, equal to about one-fourth 
of the content of the cylinder ; but the 
exact proportion can be determined by 
trial only. This water ſhould be diſtilled, 
or at leaſt well filtered, that it may not, 
by growing foul, impede the motion of the 
machine; and if there be a due quantity 
of ſpirits mixed with the water, 1t will be 
thereby prevented from freezing. At one 
_end of the cylinder is a ſmall hole, by 
which it may at any time be emptied ; 
this hole is to be ſtopped with wax. 


The barrel being bs, up to the 
points A and B, by winding the ſtring 
round its axis, it would there reſt, but 
the water oozing through the ſmall holes 
in the upper partitions deſtroys its equi- 
librium; and as it ſlowly and gradually de- 

a > Wo ſcends, 
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ſcends, the ſmall points at the end of its 
axis ſhow the hours, and parts of an hour, 
according to the number of diviſions on 


| ; the ſcales E or F. 


If this dial go too faſt or flow, it may 
be eaſily regulated, either by diminiſhing 
or increaſing the ſize of the catgut, or the 

quantity of water in the cylinder. 


Machines of this kind are moſt common 

in monaſteries, and are frequently made 

by the 3 themſelves, for their own 
private uſe; the purchaſe of a watch re- 
quiring a ſum of money which is very 
rarely poſſeſſed by any of that claſs of 
men; if they can be called men who diſ- 
claim the principal characteriſtic of man- 
hood, 1 
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RECREATION Iv. 


A dial to ſhow the hour by gradually 4: end 


"yg an inclined plane. 


HE external ſtructure of this dial 

conſiſts of two parrallel plates, con- 
nected by a hoop AB (Pl. VI. Fig. 3.) 
which is placed about one-eighth of an 
inch beneath the circumference of the 
plates. Theſe plates are indented, to pre- 
vent their ſliding down the plane. On the 
front plate are inſcribed the 24 hours; and 


at its center is a ſmall hollow hemiſphere g, 
moving freely on a pin: the lower part 
of this hemiſphere is filled with lead, that 
keeps the little gentleman who fits upon 
it, and points with his finger to the hour, 
conſtantly in an erect poſition. The deep 

ſhades in the plate repreſent its concavity, 
which is about half an inch. 


Fig. 4. in the ſame plate, repreſents the 
internal ſtructure of this dial. LETQ_ 
| col | 7 


TTT 
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frame-plate, on which is placed the train 
of wheels, 1, 2, 3, 4, which are nearly ſi- 
milar to thoſe in another dial, and are, in 
like manner, governed by a balance and 


regulator. There is here no ſpring, nor 


fuſee, their effects being otherwiſe ſup- 
plied, as will appear hereafter. The great 
wheel of the train is placed upon the axis 
of the movement, at the center, and the 
other wheels on one ſide, which would 
give the machine a movement, for a ſhort 


time, on a horizontal plane: it is therefore 
neceſſary to fix a thin plate of lead, C, on 


the oppoſite ſide, to preſerve the equili- 


brium. The machine will then reſt in 


any poſition on the horizontal plane HH; 
but if it be placed on the inclined os 


DGD, it will touch it in the point G, but 
cannot reſt there ; for the center of gra- 


vity at M, acting in the direction MT, 


and having nothing to ſupport it, muſt 
neceſſarily deſcend, and carry the body 
down the plane. 5 


But 
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But if on the other ſide ſuch a weight 
P. be fixed, as ſhall remove the center of 
gravity from M to V, in the line LG, 
which paſſes through the point G, then 


it will naturally reſt on the inclined 
plane. 


Now if the weight P be not fixed, but 
ſuſpended at the end of an arm or lever, 
which is faſtened to the center- wheel 5 
moving on the axis of the machine at M, 
and which communicates, by its teeth, 
with the other wheels; in that caſe, if the 
weight P be juſt equal to the reſiſtance 
ariſing from the friction of the train, the 
dial will remain at reſt, as on a horizontal 
plane. 


But if the weight P be ſuperior to the 
reſiſtance of the train, it will neceſſarily 
put it in motion, and the dial will then 
gradually deſcend the inclined plane; 
while the weight P, its arm PM, and 
the wheel 1, conſtantly preſerve the fame 


poſition 
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poſition they were in when the dial began 
to move. 


From what has 5500 ſaid it is eaſy to 
conceive that the weight P may have ſuch 
a determinate gravity as ſhall act upon 


the train with any required force, and 
_ conſequently produce a motion in the 


machine of any required velocity, ſuch, 


for example, as ſhall carry it round once 


in 24 hours. Therefore, if the diameter 


of the dial plate be four inches, it wall 


deſcribe the length of its circumference, 


that is, 12 inches five-tenths, nearly, in 
the 24 hours. From whence it follows, 


that this movement may be made to con- 
tinue any number of days by a propor- 
tional increaſe of the length of the plane; 


and if that were infinite, the motion of the 
dial would be e 8 1 


The motion of this dial is eaſily accele- 


rated or retarded by raiſing or depreſſing 


the inclined plane, by means of the ſcrew 


S (Fig. 
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S (Fig. 3.) The angle to which the plane 
is firſt raiſed is about 10 degrees, that is, 
the ninth part of a quadrant, or quarter 
of a circle. 


RECREATION LV. 


1 che to go perpetually by the influence . 
* —_ the celeſtial bodies. 


HE conſtruction of the movements 
in this clock is the ſame with thoſe 
in common uſe : it differs from thoſe only 
in its ſituation, and the manner in which 
it 15 wound up. 


This clock is to be placed near a wall, 
by, or againſt which the tide conſtantly 
flows. To each of the barrels, round which 
the ſtring that carries the weight is wound, 
there muſt hang a bucket, and into that, 
when the tide riſes to a certain height, 
the water runs, by means of a pipe fixed 
in the wall. The bucket then overbalan- 
eing the weight, deſcends, and winds up the 
| 2 clock ; 
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| clock ; but when it comes to a certain 
depth, it is takep by a catch fixed in the 
wall, which, by turning it over, diſcharges 
the water. The weights of the clock then 
deſcend in the uſual manner, and the 
buckets are drawn up. 


Now as this clock is kept in motion by 
the tide, and as the tide proceeds from 
the influence of the ſun and moon, it ne- 
ceſſarily follows, that the motion of the 
clock proceeds from the ſame cauſe; and 
that as long as the parts of the machine 
remain, motion will be perpetual. 


This, according to the common accep- 
tation of the term, is certainly a perpetual 
motion; and ſo is every mill that is driven 
by a conſtant ſtream; but that is not the 
ſenſe in which the term was uſed by the 
adyocates for a perpetual motion in the 
laſt century. They meant a machine, 

which, being once put in motion, ſhould, 
+ by its peculiar conſtruction, move perpe- 
. tually, 
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tually, without any freſh force impreſſed. 
This they attempted by various means; 
as the attraction of a loadſtone, the deſcent 
of heavy bodies, the difference of the mo- 
mentum, in revolving weights, &c. all of 
which, though ingenious enough, diſcover 
a want of due attention to the principles 
of mechanics. Beſides, if a perpetual 
movement could be effected by either of 
thoſe means it would be of very little, or 
no uſe: for the unavoidable wear of the 
| ſeveral parts of the machine, ariſing from 
the inceſſant friction, muſt neceſſarily 
deſtroy that equality of motion, which 
alone could render its perpetuity of any 
conſequence, 
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RECREATION LI. 
The ferutabl Lock. 


Tur difficulty a ſtranger would find in 
opening this lock, when in poſſeſſion 
of the key, arifes partly from the ſcutcheon 
that is placed before it, and partly from 
the peculiar form of the key. 


The ſeutcheon AB (Pl. VII. Fig. 1.) 
conſiſts of a circular plate of braſs or iron, 
on whoſe rim are 24. teeth, that take the 
leaves of the pinion C: this ſcutcheon may 
therefore be placed in 24 different poſi- | 

tions; in ſeveral, or all of which, the key 
may be inſerted, but the lock opened in 
one of them only ; D, is the aperture for 
the Key, and a, 5, c, d, are four knobs by 
which it is turned about. 


The key ABCD (Fig. 2.) conſiſts of 
two ſets of wards, which a are divided into 
twelve L 
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twelve parts, as is expreſſed by the paral- 
lel lines in the figure, and which ſhould 
be made to join ſo exactly, that when 

they are preſſed together, their diviſions 
may not be viſible. At the middle of the 
key is a ſcrew E, which, when turned in, 


faſtens all the parts together, and when 


ſcrewed out, ſets them at liberty, that they 


may be turned round the barrel of the key, 


at the center of each part. When you 
have locked the door, you turn the 
ſcutcheon about by one of the knobs; then 


unſcrewing the wards of the key, you 


turn part of them half round, that is, you 
bring ſome of thoſe parts that were next 
AB to CD, and then make them faſt again, 
by the ſcrew at the end. 


5 
Now if the perſon, into whoſe hands 


this key ſhall fall, be ignorant of the 
ſcrew, it will be abſolutely impoſſible for 
him to open the lock; and if he ſhould 
know the ule of it, the trials he muſt make 
before he can have any proſpect of ſuc- 
| ceſs, 
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ceſs, will render the attempt highly ab- 


ſurd; for there being 12 diviſions in the 
key, it appears by the 18th Recreation 
of this volume, they may be placed in 


479,001,600 different poſitions, and as 


each of theſe poſitions may be applied to 
the ſeveral ways in which the ſcutcheon 
may be placed, it follows, that if the 


. foregoing number be multiplied by 24, 


the product, which is 11, 496, 038, 400, 
will be the number of all the trials that 


can be made: therefore, it is eleven 


thouſand four hundred and ninety-ſix 


millions, thirty-eight thouſand, three 


hundred and ninety-yine, to one, at each 
trial, that he does not open. the lock. 


For common purpoſes a much leſs num- 
ber may ſuffice: ſuppoſe, for example, 
there are only ſeven diviſions in the key, 


the number of trials will be then 120,960. 


Now ſuppoſing 60 trials to be made in an 


| hour, it would require 2016 hours to make 


all thoſe trials, that is, to be ſure of ſuc- 


ceeding; 
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ceeding; that is, ſuppoſing again, a regu- 


lar account to be kept of each trial as it is 
made, for otherwiſe the fame trial might, 


and naturally would, be made ſeveral 
times, 
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So to diſpoſe a hand-mill, to grind corn, &c. 
that being once put in mition, it ſhall work 
inceſſantiy, from morning to night, with« 


out the afiftance of any animal power. 
HE form of this mill may be ſimilar 


to thoſe in common uſe : its motion 


is to be maintained by means of a ſmoke- 
Jack: the uſe of this ſort of jack is com- 


mon enough; but its conſtruction and 
manner of acting being clearly under- 


ſtood by few, we ſhall here deſcribe 


them. 


The horizontal wheel AB (Plate VII. 
Fig. 3.) is placed i in the narroweſt part 
of the chimney that is next the fire: its 
wings, which are malle of tin, are inclin- 
Vor. I. — oo ed 
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ed to the horizon, that is, placed in a 
. floping direction. To the fame axis on 
which AB turns, is likewiſe placed the 
cog-wheel C, that takes the teeth of the 
perpendicular wheel D. On the fame axis 
with D, is placed the wooden wheel E, 
round which runs the rope F, on whoſe 
lower part 18 placed the wheel of the ſpit, 


. Nos the air, being rarefied by the fire, 


5 bes up the chimney, and meeting with 
the wings of the horizontal wheel in the 


narroweſt part, neceſſarily turns it round, 
and at the ſame time turns the cog- wheel 
0 which turns D and E, together with 


the rope, which by its friction againſt the 


wheel of the ſpit, keeps that likewiſe con- 
ſtantly turning ; and its velocity will be 
always in proportion to its weight, and 


the frrength of the fire. 


Therefore, if inſtead of the iron fit 
the handle of the mill be fixed in the cen- 


ter of the lower wooden wheel, it muſt, 


in like manner, turn that round : and the 


motion 
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motion will continue not only while the 


fire laſts, but a conſiderable time after; 
for there will be a continual circulation 


of the air up the chimney, till that in 


the room becomes * cold with the 
external air. 


This machine may in like manner be 


applied to the reeling of yarn; to the 


making a hammer ſtrike perpetually on 
an anvil; and many other domeſtic pur- 


poſes. 


RECREATION LVIII. 


A carriage to go without any other force than 


what it recerves from the paſſengers. 
6 Km machine is repreſented by AB 
CD, (Pl. VIII. Fig. 1.) It is moved 


by the footman behind it; and the fore 
wheels, which act as a rudder, are guided 


by the perſon who fits in the carriage “. 


This machine was invented by M. Richard, 2 
phyſician of Rochelle, and was exhibited at Paris in 
the laſt century. It is deſeribed by M. Ozanam in 
his Recreations Mathematiques. 

O 2 Between 
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Between the hind wheels is placed a 
box, in which is concealed the machinery 
that moves the Carriage. AA, Fig. 2. is 
a ſmall axis, fixed into the box. Bis a 
pulley, over which runs a rope, whoſe 
two ends are faſtened to the ends of 
two levers or treddles CD, whoſe other 
ends a are fixed 1 in ſuch manner in the piece 
E, which i is Joined to the box, that they can 
eaſily move up and down. FF are two flat 
pieces of iron, that are joined to the tred- 
dles, and take the teeth of the two wheels 
HH, which axe fixed on the ſame axis 
with the hind wheels of the carriag ge, I, I. 
It is evident that when the footman 
behind preſſes down one of the treddles, 
ſuppoſe C, with his foot, he muſt bring 
down one of the pieces of iron F, and con- 
ſequently turn the wheel H that 15 next 
to it, and at the ſame time, by means of 
the rope that goes over the pulley, he muſt 
: raiſe the other treddle D, together with 
its piece F, which being thruſt down, will 
turn the other wheel H; and ſo alternate- 
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hy: and as the great wheels are fixed on 
the ſame axis; they muſt neeeſſarily move 


at the ſame time. 


It i 18 b ea to conceive that if the ends 
of the treddles next E, inſtead of being 
placed behind the carriage were turned the 
oppoſite way, fo as to come under the feet 
of the perſon who ſits in it, he might 
move it with equal, or teri greater faci- 
lity, than the footman, as it would then 
be charged with the weight of one perſon 
only. 


A machine of this kind will afford a 
| falutary recreation in a garden, or park, 
or on any plain ground, but in a rough or 
deep road muſt be attended with more 
pain than pleaſure. 
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RECREATION IIx. 
T, he catapulta. 


HIS engine was in great repute among 

the ancients, and uſed by them in 
throwing darts or ſpears againſt their ene- 
mies, from whence it had its name. Some 
of the ſpears | or darts thrown by theſe en- 
gines are ſaid to have been eighteen feet 
long, and to have been thrown with ſuch 
velocity as to take fire in their courſe *. 


* It will not be improper to inſet here, what is 
related by writers of the laſt century concerning 
the force of darts or arrows. Greaves, in his Pyro- 
modographia, ſays, Some Turkiſh bows are of, 
« that ſtrength as to pierce a plank fix inches thick.” 
He adds, I ſpeak what I have ſeen.” And Bar- 
clay, a writer of ſufficient credit, in his Icon Ani- 
morum, ſpeaking of the Turkiſh bow, which dif- 
fered very little in form from the long low bow, 
anciently in uſe among us, being drawn by the 
hand, without the help of the rack that is uſed to 
ſome other bows—He ſays, © I was an eye witneſs, 
how one of theſe bows, with a little arrow, did 
f* pierce through a piece of ſee! three fingers 

e thick.” 
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AB, (Pl. IX. Fig. 1.) is the frame 
that holds the darts or arrows, which may 
be of different numbers, and placed in 
different directions. EF, is a large and 
ſtrong iron ſpring, which is bent by a 
rope that goes over the three pullies I, K, L, 
and is drawn by one or ſeveral men; this 
rope may be faſtened to a pin at M. The 
rope therefore being ſet at liberty, the 
ſpring muſt ſtrike the darts with. great 
violence, and ſend them with ſurpriſing 5 
velocity to a great diſtance, This inſtru- 
ment differs in ſome particulars from the 
deſcription we have of that of the ancients; 
principally of throwing of ſeveral darts at 
the ſame time, one only being thrown by 
their's. A machine of this ſort would be 
of ule in thoſe countries where there are 
frequently large flights of birds, for a great 


« thick.” Of faQs like theſe a man may be very 
well allowed to doubt, or to ſuppoſe they were at- 
tended with ſome deception : yet totally to diſbelieve 
them, when related by ſuch witneſſes, merely be- 
cauſe they are to us impracticable, ſavours rather of 
ignorance and temerity than a rational caution. 


04 number 
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number of arrows being thus diſcarged 
at the ſame inſtant, could not fail of doing 
remarkable execution. 


"RECREATION LX. 


7; fai as 1 aft, with. a fair wind, by land as 
by water, 


TH is to be effected by means of a 
failing chariot, or boat fixed on four 
wheels; as AB (Plate IX. Fig. 2.) which 
is driven before the wind by the fails CD, 
and guided by the rudder E. In a chariot 
of this kind the wheels would be farther 
aſunder, and the axle-trees longer, than in 
other Carriages, to prevent overturnin 8 


A machine of this ſort was conſtructed 
in the laſt century by Stephinus, at Sche- 
veling in Holland, and is celebrated by 
many writers. Its velocity with a ſtrong 
wind is ſaid to be ſo great, that it would 
carry eight or ten perſons from Scheveling 
to Putten, which are forty-two Engliſh | 
miles diſtant, in two hours. 
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Carriages of this kind are ſaid to be fre- 
quent in China; and in any wide, level 
country, muſt be ſometimes both pleaſant 
and profitable. The great inconvenience 
attending this machine is, that it can only 
go in the direction the wind blows: and 
even not then unleſs it blows ſtrong; ſo 
that after you have got ſome way on 
your journey, if the wind ſhould fail, or 
change, you muſt either proceed on foot, 
or go back, Some remedy for this in- 
convenience will be found in the next 
recreation. 'The Hollanders haye, or 
had, ſmall veſlels, ſomething of this kind, 
that carry one or two perſons on the ice, 
having a ſledge at bottom inſtead of 
wheels; and being made in the form of 
a boat, if the ice break the . are 
ſecured from drowning. 
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7 fail by land againſ the wind. 


ET ABCD (Plate X. Fig. I ) bi the 
body of a failing chariot: M the 

: a to which are fixed the wings or fails 
EFG; the two firſt of which EF, are 
here ſuppoſed to be expanded by the 
wind. R is the rudder by which it is 
guided. Therefore the wind driving the 
ſails round, with the maſt M, and the cog. 
wheel X. take the teeth, placed perpen- 
dicular to the ſides of the two fore wheels 


of the carriage, and e keep it 
in continual motion. 


The body of this machine ſhould not 
be large, nor placed very high, not only 
to prevent overturning, but that its mo- 

tion may not be thereby impeded ; for the 
velocity will be in proportion to the force 
of the wind on the fails to that on the 
body of the machine. Therefore if they 
. . | be 
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be both equal it will ſtand ſtill; or if the 
force on the body be the greateſt, it will "Ui 
go backwards; unleſs there be a contri- | 
vance to lock the wheels. The upper 
part of the machine next A, may be made 
to take off, when the wind is contrary, and 
there may be another ſet of fails placed be- 
tween the two hind wheels, which will con- 
ſiderably increaſe its velocity. But after 
all, for general uſe, a common carriage 
muſt be preferable ; for this cannot be ex- 
pected to go up a moderate aſcent without 
great difficult, nor down a declivity, when 
there is a ſtrong wind, without danger; 
and even on level ground, if the road be 
in any degree rough, its progreſs muſt be 
very flow, attended both with difficulty 
and danger. In an open country, how- 
ever, where there is a large tract of level 
and ſmooth ground, and frequent ſtrong 
winds, a machine of this ſort will cer- 
tainly be very convenient ; and in moſt 
countries, when made of a ſmall ſize, may 
be uſeful to young people, by affording 
them a pleaſant and healthful exerciſe. 
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RECREATION LXII. 
The uninvertible carriage. 

PHE body of this carriage muſt conſiſt 
of a regular hollow globe, as AB 
(Plate X. Fig. 2.) at the bottom of which 
is to be an immoveable weight, and which 
| muſt be proportioned to the number of 
perſons, or the load the machine is intend- 
ed to carry. Round the globe muſt go 
two horizontal iron circles D, E, and two 
others F, G, that are perpendiculat to the 
former. All theſe circles muſt be made 
exactly to fit the globe, that it may move 
freely in every direction. The two hori- 
zontal circles are to be joined on each fide 
by a perpendicular bar, one of which is ex- 
preſſed in the figure by HI. All theſe 
Irons ſhould be lined with leather, to pre- 
vent unneceſſary friction. The body of 
the carriage. may be either of leather or 
hard wood, but the latter will be moſt ele- 
gible, as leaft liable to wear. The wheel 


ON 
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on each fide is to be faſtened to the per» 


pendicular bar by means of a handle K, 
that keeps it ſteady. 


Now the body of this machine move- 
ing freely in the iron circles, every way, 
the center of gravity will always lie at C; 
therefore in whatever poſition the wheels 
are, or even if they overturn, the body of 
the carriage will conſtantly remain in the 
fame perpendicular direction. 


At L is placed a pin, round which 
is a hollow moveable cylinder: this pin 
moves up and down in the groove MN, 
that it may not impede the perpendicular 
motion of the circles, at the ſame time 
that it prevents the body of the machine 

from turning round in a horizontal direc- 
tion. O, is one of the windows, P the 
door, and Q R the ſhafts to this ma- 


chine. | 


When a carriage of this fort is intend- 
ed for a ſingle perſon, or a light weight, 
= ” 
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it may be hung on ſwivels, in the ſame 
manner as the rolling lamp or the ſea 
compaſs, which will make its horizontal 
motion ſtill more regular: and when it is 
deſigned to carry ſeveral perſons, by add- 
ing another perpendicular bar, on each 
ſide, between the two horizontal circles, 
it may be placed on four wheels. The 
body of this machine ſhould be frequent- 
ly oiled or greaſed, not only to prevent 
any diſagreeable noiſe that may ariſe from 
its rubbing againſt the circles, but to pre- 
vent unneceſſary wear in the ſeveral parts. 


This carriage is not intended for ſmooth 
roads, or a regular pavement ; there, cer- 
tainly, thoſe of the common conſtruction 
are much preferable ; nor ſhould a car- 
riage totally free from irregular motion be 
ſought after by thoſe who are in perfect 
health: but there are many perſons, ſub- 
ject to different diſorders, who, by being 
obliged to travel over rough roads in the 
common carriages, ſuffer tortures of which 
| tho 
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the healthful bus no idea, to all theſe, 
therefore, and to every one who is forced 
to travel through dangerous roads, a car- 


riage of this fort muſt doubtleſs be — 
ly deſirable. 


As this deſign may appear to ſome per- 
ſons, on a ſuperficial view, impracticable, 
we ſhall here inſert an account of a ſimi- 
lar carriage, which we have taken from 
the firſt volume of the Abridgement of the 
_ Philoſophical Tranſactions, by Lowthorp, 
p. 592. There is not, however, any de- 
ſcription of the manner in which that ma- 
chine was conſtructed, The account is as 
follows: A new ſort of caleſh deſcribed - 
« by Sir R. B. This caleſh goes on two 
ie Wheels; carries one perſon is light 
“enough. Though it hangs not on braces 
cc yet it is eaſier than the common coach. 

A common coach will overturn if one 
*. wheel go on a ſuperficies a foot and a 
half higher than the other, but this 
will admit of the difference of three 


& foot 


(e 


(e 
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i foot and one third in height of the * 
4 perficies, without danger of overturn- 


ing. We chooſe all the irregular banks, 


« and ſides of ditches, to run over, and I 
have this day ſeen it, at five ſeveral 
„times, turn over and over, and the horſe 
4 not at all diſordered. If the horſe 
4 ſhould be in the leaſt unruly, with the 
« help of one pin, you diſengage him 
« from the caleſh without any incon- 
1 venience Ca contrivance of this fort may 
« be cafily added to the foregomg deſign.) 
«« I myſelf have been once overturned, 
and knew it not till J looked up, and 
« faw the wheel flat dxer my head: and 
if a man went with his eyes ſhut, he 
„% would imagine himſelf in the moſt 
„ ſmooth way, though at the ſame time 
% there be three foot difference in the 
 «« height of the ground of each wheel.” 
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RECREATION ILXIII. 


The colummar dial. 


fluted, and divided by horizontal lines, 
that appear as joints, and ſerve to mark 


the hours: the inſide of this column is hol- 


low, and is repreſented by Fig. 2. in the 
| baſe is placed the hollow cylinder A, con- 
ſtructed exactly in the ſame manner with 
that of the 53d Recreation of this volume, 
but here it is kept in motion by the weight 
B, faſtened to a ſtring that goes over the 
pulley C, and to this ſtring is likewiſe 
faſtened the index H, that, as the weight 
deſcends, points to the hours marked on 
the outſide of the column, as is expreſſed 
in Fig. 1, at H. The axis of the cylinder 
comes through the front of the column, 
and to the end of it is fixed an index that 
points to the minutes of each hour, mark- 
Vor, I P _— 
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PLATE XI. Fig. 1. repreſentsa column 
or obeliſk AB, whoſe ſhaft GH is 
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ed on a circle in the front of the baſe, as 
in Fig. 1. at B. | 


The ſtriking part of this dial is con- 
tained in the capital of the column, (ſee 
Fig. 2.) where DE is an axis, on which 
are placed the two braſs wheels F and G, 
that are of an equal diameter. On the 
circumference of the wheel G are fix 
teeth placed at equal diſtances from each 
other; theſe teeth are taken by the detent 
or lever IKL. The wheel F is likewiſe 
divided into ſix equal parts, in each of 
which is placed a different number of 
teeth from one to ſix. The ſhort end of 
the detent or lever MNO takes the teeth 
of this wheel, and to the other end of it is 
fixed the hammer P, that ſtrikes the bell Q. 


The wheel A making a complete re- 
volution every beur, when it comes to X, 
its tooth raiſes the end à of the lever 
a, b, c, conſequently depreſſes the oppoſite 
end c, which by means of the ſtring cd, raiſes 

e 8 de 
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the end I of the lever IKL, and the wheel 
G is turned by the weight W from G to 
Z, but can go no farther; for the end J, 


of that lever, being heavier than the other 


end, deſcends again immediately after it 


has quitted the tooth. Now the wheel F 


being of the ſame dimenſion as G, and 
fixed on the ſame axis, muſt neceſſarily 
move the ſame ſpace, in order to which it 
muſt puſh up the end of the lever MNO, 
that preſſes againſt one of its teeth, and 


that end deſcending again immediately, 


being heavier than the other, the hammer 


O will ſtrike the bell; it will, in like man- 


ner, be forced over and fall between each 
tooth, till it come to the end of the divi- 
ſion, and conſequently give as many ſtrokes 
on the bell as there are teeth in that divi- 
ſion. As the end NO of the lever 
MNO is three times as long as MN, 
while the ſhort end is puſhed over one of 
the teeth, the other will be puſhed three 
times as far from the bell. e 
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Due care muſt be had in adjuſting the 
weight to the effect it is to produce: for 
if it be too light, it will not overcome the 
friction of the lever with the teeth; and 
if it be too heavy, the wheel will move 
with too great velocity, and not give the 
lever ſufficient time te fall in between 
the teeth. To the axis of each of the wheels 
A and F is fixed a racket-wheel and a 
ketch, by which they were wound up. The 
time of this dial's going may be conſi- 
derably increaſed by adding one or more 
pullies to thoſe at C and W. 


It is evident from the conſtruction of 
this dial that it ſtrikes from one to ſix 
only : it may, however, be made to ſtrike 
all the twelve hours, but then the num- 


ber of teeth on the wheel F muſt be in- 


creaſed from 21 to 78, and conſequently 
the wheels muſt be larger or the teeth 
tmaller, either of which would be incon- 
venient ; and as we have obſerved elſe- 
where, ſimplicity is a capital excellence in 
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the conſtruction of every machine. It 
would certainly be more eligible for 
clocks in general to ſound no more hours 
than 6, as they would be leſs complex in 
their conſtruction, the hours would be more 
readily told and leſs liable to be miſtook ; 


venience, as it is impoſſible for any one, 


not to diſtinguiſh morning, noon, and 
night from each other. 


at a ſmall expence, and will make an ele- 
gant piece of furniture; or if elegance 
be not regarded, the machinery may be 
placed in the corner of a room, with a 
plain board before, and it will anſwer the 
intention equally well. It is eaſy to con- 
ceive, that with a ſmall alteration this 


alarum. 
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nor could it be attended with any incon- 


to whom time is of the leaſt importance, 


A clock of this ſort may be conſtructed 
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RECREATION IXIV. 
An air 3 


PROVIDE a glaſs tube (Plate XII. Fig. 
I.) of about an inch diameter, and 
three or four feet long: the diameter of 
the inſide of this tube muſt be preciſely 
equal in every part: at the bottom is to 
be a ſmall hole, that is cloſely covered 
with a valve. In the tube place a piſton 
E, (Fig. 2.) which is made to fit it exactly, 
and muſt be oiled, that it may move in 
the tube with the greateſt freedom : in 
this piſton there is a cock, that ſhuts quite 
cloſe, and from the top of it there goes 
a cord F, that paſſes through the han- 
dle G. . 


Now the cock of the piſton being 
cloſed, it is to be let down to the bottom 
of the tube, and being then drawn up to 
the top, the air will ruſh in by the valve 
5 3 * 
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at the bottom of the tube, and ſupport the 
piſton. Vou are then to turn the cock, 
ſo as to make a very ſmall vent, and the 
air paſſing ſlowly through that vent, the 
piſton will gradually deſcend and ſhow 
the hour, either by lines cut in the tube Ai 
with a diamond, or marked with paint, or 1 
by ſmall flips of paper paſted on the 
glaſs. If this chronometer ſhould go too 
faſt or ſlow, it may be caſily regulated 
by altering the poſition of the cock 
in the piſton, as it js on that the whole 
depends 7 


* £ 
—— — nn — — 
. 6 mu - —— — — 
* — — — —„— 
———ä— . —wä—ꝓ—: — 
* — 
> — —— . 2 OE on — — 
7 AS p : * — 


— 


* * © $ I * A ͤ ˙ ASAT = 
2 e Wee Ie, oye 4 5 


If, inſtead of marking the tube, you 
would have the time ſhown by a dial, it 
may be eaſily effected by placing an axis, 
to which the hand of the dial is fixed, 
directly over the tube, and winding the 

ſtring, to which the piſton is joined, round 
that | axis: for then as the piſton de- 

ſcends the axis will gradually turn the 
hand, and ſhoy the hour: but you are 
Toms TY, to 
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to obſerve, that as the deſcent of the 


piſton is not conſtantly regular, occa- 
ſioned by the decreaſe of reſiſtance from 
the quantity of ſubjacent air as the piſton 
deſcends, the axis, therefore, muſt not be 


a regular cylinder, but conical, like the 
fuſee of a watch, as in Fig. 3; by which 
means the motion of the hand of the dial 


will be conſtantly uniform. 


G 
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RECREATION LXV. 


T he lamp chronometer. 

LATE XII. Fig. 4. repreſents a cham- | 

ber-lamp A, conſiſting of a cylindri- it 
cal veſſel about three inches high and | | | 
one inch diameter, placed in the ſtand B. | | 
The inſide of this veſſel muſt be every | ö 
where exactly of the ſame diameter. To 4 | \ 
the ſtand B is fixed the handle C, which - on 
ſupports the frame DEFG, about twelve 1 8 | f 
inches high and four inches wide. This 
frame is to be covered with oiled paper, l | 
and divided into twelve equal parts, by | | 
horizontal lines; at the end of which are 1 
wrote the numbers for the hours, from 1 | 
to 12, and between the horizontal lines — N | 
are diagonals, that are divided into 1 
halves, quarters, &c. On the handle B, | j 


and. cloſe to the gals, is fixed the ſtyle | 1 
OF F gnomon H, 


Now 
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Now as the diſtance of the ale from 
the flame of the lamp i 1s only half an inch, 
if the diſtance of the frame from the ſtyle 
be fix inches, then while the float that 
contains the light deſcends, by the de. 
creaſe of the oil, one inch, the ſhadow of 
the ſtyle on the frame will aſcend twelve 
inches, that is, its whole length, and 
ſhow by its progreſſion, the regular 
increaſe of the hours, with their ſeveral 
diviſions, | | 


It is quite neceſſary that the oil uſed in 
this lamp be always of the ſame ſort, and 
quite pure, and that the wick alſo be con- 
ſtantly of the ſame ſize and ſubſtance, as it 
1s on theſe circumſtances and the uniform 
figure of the veſſel, that the regular pro- 
greſs of the ſhadow depends. : 


— To make this machine ornamental as 
well as uſeful, there may be drawn in the 
middle of the frame, yet ſo as to leave the 
diviſions of the hours quite viſible, the 

fgures 
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figures of trees, flowers, animals, or 


whatever elſe the owner's imagination 


ſhall ſuggeſt; and if they be properly f 


painted, in lively colours, they Will have 
a very pleaſing effect, 


RECREATION LXVI. 


The nofturnal dial. 


HE two wheels A and B (Plate XII. 


Fig. 5.) are of the ſame diameter, 


and have each fifty-four teeth : their axis 
are paralle], but haye no connection with 


each other. The pinion C and the wheel 


D have each ſix teeth, and the wheel E 


eighteen teeth; the two laſt wheels, D and 


E, are placed on the ſame axis: all theſe 
wheels muſt be of braſs or copper, and as 
light as poſſible. Near the circumference 
of the wheel A are the figures for the 
hours and their diviſions, which are cut 


through the plate, and covered with oiled 
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paper. On the wheel B, at F, is fixed | 
a lamp, the oil of which muſt be of the 
pureſt ſort, and the wick conſtantly of the 


fame fize and matter; and round the axis 
of this wheel is wound a rope, to which 


hangs the * G. 


Now / the quantity of oil in the lamp is 
ſo adjuſted, as to exactly counterbalance 


the weight G; but as the oil is continu- 


ally decreaſing, the weight muſt deſcend, 
though very gradually, and conſequently 
turn the wheel B, and that muſt turn the 
pinion C and wheel D, which being fixed 
on the ſame axis as E, turns that alſo, 
and conſequently the wheel A. But as 


each of the great Wheels A and B have 


fifty-four teeth, the pinion C and wheel 
D only ſix teeth, and the wheel E eighteen 


teeth, it neceſſarily follows, that while the 
wheel B moves from F to H, that 1s, one- 


third of its circumference, the wheel A 


muſt make a complete revolution; and as 
ſome 
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ſome parts of its circumference will be 
- . continually oppoſite the lamp, the num- 
ber of the hour will be always viſible. 


A hollow cone or funnel, as Fig. 6, is 
to be placed to that ſide of the lamp oppo- 
ſite the wheel A, the ſmall end of this 
cone ſhould be ſquare, and which will 


confine the light of the lamp to a deter- 


minate part of the wheel A: if a move- 
able lens be adjuſted to this ſmall end, 
the quantity of light may be extended or 
contracted at * 


This dial may be made to ſound the 
hours, by adding the apparatus deſcribed 


in the 63d Recreation, and fixing a tooth 
on the rim of the wheel A, againſt each 
hour, which will take the end of the 


lower lever, in the ſtriking part of that 
machine, and it may, like that, ſerve 4s 


an alarum. 


To 
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To thoſe who are troubled with an in- 
ſomny, or inability to ſleep, whether from 
conſtitution or diſeaſe, a dial of this fort 
will prove an agreeable companion, as it 
will continually ſhow how the tireſome 
hours wear away; and to make it more 
amuſing, over each hour ſome motto may 
be cut out; for if the diameter of the 
wheel be one foot, its circumference will 
be ſomething more than three feet, and 
conſequently there will be a ſpace of three 
inches to every hour. In the twelve com- 
partments under the hours there may be 
likewiſe figures of hiſtory, either religious 
or profane; or emblems of devotion, love, 
morality, or whatever elſe the temper and 
diſpoſition of the owner may require; and 
if theſe figures be covered with tranſpa- 
rent paper, properly coloured, this ma- 

chine, at the ſame time that it anſwers 
the common purpoſes of a dial and lamp, 
will afford a pleaſing repreſentation; and 
as the wheels are in continual motion, and 
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the light confined to a certain ſpace, one 
that is continually varying. 


We might here give a much greater 
variety of mechanical conſtructions, but 
we chooſe to confine ourſelves to ſuch as 
are moſt remarkable, and which, when 
duly conſidered, will be quite ſufficient to 
exemplify the foregoing aphoriſms. They 
who are deſirous of more variety, will 
readily find a great number of experi- 
ments that are conſtantly repeated by 
every Writer on mechanics, 
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A PVERTISEMENT. 
INTRODUCTION. 
ARITHMETIC. 


DEFINITIONS. page 1 
 APHORISMS. 4 


Of the amount and product of even and 
uneven numbers, aph. r to 6—Of the 
diviſibility of numbers, aph. 6 and 7.— 
Properties of the number 9, aph. 8 and 
9.— Properties of arithmetic progreſ- 
ſions, aph. 10 to 14.—of geometric pro- 


Vol. I. Q „ greſ- 
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greſſions, aph. 14 and 15,—Of com- 
binations and permutations, aph. 16 


and 17. 
THE ROMAN ABACUS. p. 11 


An inſtrument by which any ſum may be 
ſet down, added to or ſubtracted from, 
another, by counters, and | without the 
uſe of figures, 


NEPER'S RODS. | p. 13 
A method of multiplying and dividing by 
a table of figures, engraved on move- 


able rods (fee Plate I. Fig. 1 and 2.) 
THE CHINESE SWAN-PAN. p. 17 


An inſtrument that performs all the oper- 
_ ations of arithmetic, by moveable balls 
ſtrung on wires (Plate I. Fig. 3.) and 
without the aid of figures. A blind 
_ perſon, with this inſtrument may make 
any calculation with certainty. 


RECRE- 
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RECREATION I, p, 22 


1 


Any number being named by adding a figure to 
it, to make it diuiſible by nine. 


By adding as much to the amount of the 


figures that compoſe the number, as 


will make it diviſible by nine. 


RECREATION II. p. 2; 


A perſon having an even number of coun- 
ters in one hand and an odd number in the 


other, to tell in which hand the odd or even 


number is. 


By directing him to multiply the number 
in one hand by an odd number, and 
that in the other by an even number, 
and to tell you whether the amount of 
the two products be even or odd. 


— 
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RECREATION II. p. 24 


A perſon making choice of ſeveral numbers, 
another 1s to name him the number by which 


the ſum of thoſe numbers is diviſible. 


By putting a parcel of tickets, marked 

with numbers diviſible by 3, into one 
diviſion of a bag, and into another di- 
viſion tickets marked with the number 
3 only, and letting two perſons draw 
one from each diviſion, 


RECTREATION IV. p. 25 
To find the difference between two numbers, 
the greateſt of which 1s unknown, 

By ſubtracting the leaſt number from an 
equal number of nines, and directing 
another perſon to add to, and ſubtract 


from, the amount, in a determinate 
manner. | 


RE CRE- 
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RECREATION V. p. 27 


To tell by the dial of a watch, at what hour 


any perſon mtends to riſe. 


You tell him to place the hand of the dial 
at what hour he pleaſe, and you private- 
ly add 12 to that number; you then 
tell him to count ſo many hours on the 


dial as are equal to the amount, and 


the laſt will be the hour required. 


RECREATION VI. p. 28 
A perſon chooſing any two out of ſeveral groen 


numbers, and after adding them together, 


ftriking out one of the figures of the amount, 
Fd tell what the figure was. 


By 8 ſuch numbers only as are di- 
viſible by 9, and the ſum of any two of 
them is either 9 or 18, and contains no 


cypher. 


Q3 Ks 
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RECREATION VI. p. 29 


Two perſons chooſing two numbers, and mul- 
 tiplying them together, by knowing the laſt 
figure of the produd} to tell the other fi- 


FUrES. 


By putting into one diviſion of a bag tic- 


kets marked 73, and into another divi- 
ſion ſuch numbers, as when multiplied 
by 73, will end with the nine digits. 


RECREATION VII. p. 31 
The magical century. 


If two perſons ſtake. a number of counters 
alternately, but never more than ten 
at once, he that ſtakes firſt muſt make 
the century, provided he make the 
others ſtake each time, equal to one 
more than the ſum of one of the nine 
digits multiplied by 11—the fame Re- 
creation with a pack of cards, p. 32. 


RE- 
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RECREATION IX. p. 34 
The confederate counters. 


A ring, a ſeal, and a ſnuff-box being choſe 
by three perſons, to tell, by | means of 
twenty-four counters, and a verſe of 
fourteen ſyllables, which of them each 

perſon has choſe. 


RECREATION X. p. 36 
A perſon privately fixing on any number, to 
tell him that number. 

By directing him to double, add to, and 

multiply that number, and ſubtract 


another number from it, in a determi- 
nate order. 
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R E CRE. AT IO N XI. p. 37 
Three dice being thrown on a table, to tell the 


number of each die, and the order i in which 
they and. 


The perſon wo threw the dice is to dou- 

ble and multiply each number, and ſub- 
tract another number from the amount, 
as in the laſt Recreation. 


RECREATION XII. p. 39 


Jo tell the number a perſon has fixed on, with- 
out aſking him any queſiion. 

By directing him to halve and triple his 
number four times, and by obſerving 
when he is obliged to add one to the 
ſum, before he can halve it and apply- 


Ing thoſe caſes to the ſyllables of eight 
Latin words. 


RECREATION XIII. p. 42 
Thirty foldrers having deſerted, fifteen of 
them are to be punt Wes ſo to place the 
whole 
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awhole number in a ring, that you may ſave 


any fifteen you pleaſe, and it 8 28 the 
effect of chance. 


By placing them according to numbers 


annexed to the vowels of a Latin 
verſe. 


RECREATION XIV. p. 43 


Some perſon in company putting a ring, Pri- 
vately, on one of his fingers, to name the 
perſon, the hand, the finger, and the joint, 
on which it is placed, 


Another perſon is to FLOP add to, and 
multiply the number of the rank in 
which the firſt perſon ſtands, and tell 
| you the amount, from which you de- 
duct a certain ſum, and the remainder 
will anſwer the queſtion. | 


OF ARITHMETICAL MAGIC SQUARES. p. 46 


They conſiſt of numbers in arithmetic 
progreſſion, placed in equal rows, and 


in 
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in ſuch manner that the ſum of each 
row taken either perpendicularly, ho- 
rizontally, or diagonally, is the fame— 
method of conſtructing theſe ſquares. 


RECREATION XV. p. 49 


The ſeries of numbers from 1 to 25, being 

| evrote on that number of cards, after they 
have been ſhuffled, to deal them to froe 
perſons, either by twos or threes, at the 
option of the Parties, and the amount of 
the numbers on each one's cards to be the 
ſame. 

There is to be a wide card—table for diſ- 
poſing the cards, before they are ſhuf- 


fled, Accor ding to the magic ſquare, 
p. 50—manner of AE he i. 


RECREATION XVI p. 52 


To deal the thirty-two cards of the game of 


piquet to four perſons, after you have 
ſhuffled them, and the «partes have choſe 
whether 
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evhether you ſhall deal them by 7200s or 
by threes, in ſuch manner that all thᷣe cards 
in each perſon's hand ſhall be of the ſame 
n 5 
Order of diſpoſing the cards manner of 
dealing them, p. 53. 
OF GEOMETRIC MAGIC SQUARES. 
To be filled after the ſame manner as the 
arithmetic ſquares the product of each 


line, taken in any direction, is the 
ſame. 


RKECREATION- XVU. p. 55 
Several numbers being wrote upon cards, to 
ſhuffle them, and deal the whole, or, part 
of them, to three perſons, in fuch manner, 
that each one multiplying the numbers on 
his cards together, the producs of each 
perſon's cards ſhall be the fame; and to 


repeat * recreation after having ſouffed 
the cards a ſecond time. 


The numbers wrote on the cards are to be 
thoſe of the geometric magic {quare— 
there 


p-. 54 
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there muſt be three wide cards, p. 56— 
method of repeating the experiment, 
p. 57—may be performed with the 
numbers of the arithmetic magic ſquare. 


RECREATION XVII. p. 58 
To find the number of changes that may be 


rung on twelve bells, 


By multiplying the numbers from 1 to 
12 into each other. 


RECREATION XIX. p. 59 


HSuppoſing the letters of the alphabet to be 
xxote ſo ſmall that no one of them ſhall 
take up more ſpace than the hundredth part 
of an inch; to find how many ſquare 
yards it would require to write all the per- 
mutations of the twenty -four letters in 
that fize, Lo : 


The permutations of the twenty- four let- 
ters are found as in the laſt Recre- 
ation the number of ſquare yards re- 


quired 


f 
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quired to contain thoſe permutations is 


18620 times as large as the ſurface of 
the earth p. 60. 


RECREATION XX. p. 60 


To find how many different ways the eldeſt 


hand at piquet may take in his five cards. 
This number found by the ſixteenth apho- 

riſm—it 1s 15503 to 1 that he does not 

take in any five certain cards, p. 61 


RECREATION XXI. p. 6: 


To find the number of deals a perſon may. 
play at a game of whiſt, without ever Bold. 


ing the ſame cards twice. 


The number alſo is found by the fix- 
teenth aphoriſm. 


THE ARITHMETIC TRIANGLE, p. 62 


Its conſtruction—its uſe in finding the 
combination of ſmall numbers, p. 63. 
RECRE- 
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RECREATION XXII. p. 64 


To find how many different ſounds | may be 
Produced by firiking on a harffichord two 


or more of the ſeven natural notes at the 
fame time. 


This number which is 120, found by the 


foregoing table. 


RECREATION XXIII. p. 64 


Take four pieces of paſteboard, of the ſame 
dimenſion, and droide them diagonally, 
as in the figures, into eight triangles : 

 - paint ſeven of theſe triangles with the pri- 

mitive colours, red, orange, yellow, green, 
blue, indigo, and violet, and let the eighth 
be white. To find how many chequers or 
four-ſided figures, differing either in form 
or colour, may be made out * thoſe * 


triang res. 


This number, which is 196, found in the 
fame manner as in the laſt recreation, p. 66 
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RECREATION XXIV. p. 66 


A man has 12 different forts of flowers, 


and a large number of each fort, He is 


deſirous of ſetting them in beds or flouriſhes, 
in his parterre. Six flowers in ſome, 7 in 
others, and 8 in others; ſo as to have the 


greateſt variety poſſuble ; the flowers in no 


two beds to be the ſame. To find how 
many beds he muſt have. 


This number which is 2211, is alſo found 


by the foregoing table. 


RECREATION XXV. p. 67 


To find the number of chances that m ay be 


thrown by two dice. 


This number is 36—the whole number of 

points is 252—it is an equal chance, at 
every throw, to bring ſeven points, 
p. 68 method of finding the number 
of chances on any number of dice. 
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RECREATION XXVI. p. 69 


To diſcover the number of points on 3 cards 


1 placed under three 27 ferent heaps of 
| 8 | Car ds. 


As many cards are to be put over each of 
them as with the number of its points 
will make 1 5, then telling the number 
of the remaining cards, privately, and 
adding 16 to that number, the amount 
will be the number of Pages on the 


three cards. 


RE CREATION XXVII. p. 70 
The ten duplicates. 

Twenty cards being laid in pairs, and in 
four rows, ſeveral perſons are to look 
at different pairs, and tell you in which 
rows they are, when you tell them, by 
the aid of four Latin words, which 

Cards they looked at. 


 RECRE- 
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RECREATION XXVII. p. 72 


70 name the number of cards that a perſon 
ſpall take out of the pack. 


This is done by previouſly diſpoſing the 


cards in a certain order, and by an 


Engliſh verſe to aid the memory. 


RECREATION XXIX. p. 74 


A century of different names being wrote on 


the cards, to tell the particular name that 


any perſon has thought on. 


A hundred names are wrote on 10 cards, 


and the laſt name of each card begins 
with one of the letters of a word that 


has ten letters; and on ten other cards, 


the ſame hundred names are wrote, in 
different diſpoſitions. A perſon is to 
draw a card from the firſt ten, and 
after fixing on a name, give it you 
Vor, 1, R e 
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again ; you then ſhow him the other ten 
cards, and when he tells you the card 
that has the name, you tell him, by 
means of the laſt name on the card he 
drew, which it is. This recreation may 
be performed with twenty cards, in- 
ſtead of ten; and queſtions and anſwers 
may be uſed inſtead of names. 78 


OF THE COMBINATIONS K 
CARDS. p. 78. 


The tables Smd by theſe i 
are applicable to many other ſubjects 
beſide cards manner of ſhuffling the 
cards, ſo as to make them correſpond 
to the tables, p. 79. | 

Table of combinations for ten numbers, 
and for one, two, and three ſhuffles, p. 82 


Table for twenty- four numbers 83 
Table for twenty-ſeven numbers 84 
Table for thirty-two numbers 8 
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RECREATION XXX. p. 86 
Several letters that contain no meaning, being 

Wrote upon cards, to make them, after they 

have been twice ſhuffled, grve an anſwer to 


4 queſtion that ſhall be propoſed; as for ex- 
ample, What is love? 


The twenty-four letters of the anſwer 
are to be wrote on that number of cards, 
and the anſwer itſelf to be wrote on a 


paper; the numbers from 1 to 24 are 
to be affixed to the letters, and the 
cards to be diſpoſed according to the 
third column in the table for twenty- 
four numbers—neceſfary obſervations | 
for conducting this and ſimilar experi- 
ments, p. 88. | ; 


RECREATION XXXI. p. 90 


The twenty-four letters of the alphabet being 
wrote on ſ% many cards, to ſhuffle them 
and pronounce the letters ſhall then be in 
their natural order; but that not ſucceed- 
R 2 mg 
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ing lo 22 them a ſecond time, and then 


ſhow them in proper order. 


The cards are here to be diſpoſed after 
the ſame method as in the laſt recre- 
ation the experiment is to fail at firſt, 
that it may appear the more extraor- 

dinary after the ſecond ſhuffle. 

RECREATION XXII. p. gr 

Several Ietters being wrote promiſcuouſly up 

on 32 cards, after they have been once 

ſhuffled, tn find on a part of them a queſ- 


tion; and then ſhiffling the remainder a 
ſecond time, to ſhew the anſwer. 


The letters of the queſtion and anſwer, 
which are 32, are to be wrote on the 
cards; the letters of the anſwer, which 

are ten, are to be wrote on a paper, and 
the numbers from 1 to 10 affixed to 

them. They are then to be ranged by 
the ſecond column of the table for ten 
numbers, and the whole thirty-two cards 


arc 
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are next to be diſpoſed by the ſecond 
column of the table for that number 
there is to be a long card, by which 
they are to be cut and then ſhuffled, 


p. 93 
RECREATION XXXI p. 94 


To write 32 letters on ſo many cards, then 
ſhuffle and deal them by tævos to two perſons 
in ſuch manner, that the cards of one ſhall 


contain a queſtion, _ thoſe of the other, 
* anſwer. 


The numbers from 1 to 32 are to be wrote 
over the letters of the queſtion and an- 
ſwer; they are then to be ranged ac- 
cording to the firſt column of the table 


for thirty-two numbers, ſhuffled and 
dealt. 


RE CREATION XXXIV. p. 96 


The froe beatitudes. 
Theſe five bleſſings, which are ſcience, 


courage, health, riches, virtue, are to 
© TE 
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be 1 on thirty-two cards that are 
dealt to five perſons—the numbers from 
x to 32 are to be wrote over the letters 
of thoſe words in a determinate order : 


the cards are then to be ranged accord- 


ing to the firſt column for thirty-two 


Benden The five beatitudes being 


wrote, each of them on four cards, each 
perſon is to draw one from one of the 


fours, and when the other cards are 
dealt one by one, each perfon will 


have the ſame word on the cards dealt 
him as on that he drew. 


RECREATION XXXV. p. 98 


The cards of the game at piquet being mixed 


together, after ſhuſfimg them, AY; brine, ; 
by cutting them, all the cards 2 5 each ſuit 
together. 


The order in which the cards are to be 


ranged before the firſt ſhuffle, p. 99— 
they are then to be cut at a wide card, and 
the part cut off laid aſide; the remaining 

cards 
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cards are to be ſhuffled a ſecond time, 


and cut at another wide card; the ſame 
operation is to be repeated a third time; 


and the four ſuits will then be all ſe- 
parate. ; 


RECREATION XXXVI. p. 100 


The cards at piguet being all mixed together, 
to divide the pack into two unequal parts, 
and name the number of points contained 

: in each part. 


0 


The cards are to * diſpoſed by the table 


for thirty-two numbers; they are then 
to be ſhuffled, according to order, and 
cut a wide card, when each parcel 
will have a determinate number. 


RECREATION XXXVIL p. 103 


The inconceivable repique. 


This recreation is to be performed with 
the cards ranged in the order deſcribed 
R 4 in 
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in the laſt: they are to be ſhuffled a ſe- 
cond time, and cut at the wide card, 
and they will be then ranged in ſuch 
order, that you will repique your ad- 
verſary, though you let him chooſe, af- 
ter the cards are cut, in what ſuit you 

ſhall make the repique—in a particular 

circumſtance you muſt paſs the three 

bottom cards to the top, p. 108. 


RECREATION XXXVIII. p. 109 


Type metamorphoſed Cards. 


Thirty-two different words being promiſ- 
cuouſly wrote, and four different co- 
lours and objects painted on thirty-two 
cards, they are to be ſhuffled as before, 
and dealt to four perſons, and after 
the firſt deal every one's cards are to be 
all of the ſame colour : after the ſecond 
deal they are all to have the ſame ob- 
jet; and after the third deal each 
perſon's cards are to contain a diffe- 
rent ſentiment. 


RECRE- 


RECREATION XXXIX. p. 113 i 
The repique with carte blanch. @ 
The order in which the cards are to be | i 
diſpoſed before the deal, p. 114—the 
hands of the two players, p. 115—one n 
of them is to have the choice of the two ö h 
hands, on condition of his being eldeſt | | 
or youngeſt, p. 116—method of the |} 
other's diſcarding accordingly. 1 
RECREATION XI. p. u7 ö 
.C þ at piquet, where you repique the elder | 
band, though he have the choice of the cards — 0 
after they are dealt. '} 
1 
4 
The order in which the DIVE cull ſtand 1 
atter they have been cut the hands of i | 
the two players, p. 119—one of the = 
players is then to chooſe either hand, 1 
but without ſeeing them manner in _—_ 
which the other muſt diſcard, p. 120. | | 
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RECREATION XIII. p. 121 


Caſe at piquet, where you give the other play- 


er not only the choice of the ſuite in which 


be will be repiqued, but that of dealing the 


cards by twos or threes, and of taking either 
hand after they are dealt, you being to tell 


and ploy firſt. 


Previous e of the cards; there 


are to be four wide cards if they are 


cut at any one of the wide cards, the 


ſtock will be all of one ſuit, p. 122— 
the hands and rentrees of the two play- 
ers, when the cards are dealt by twos 
and when they are dealt by threes, p. 


123 method of diſcarding according 


to the hand the adverſary chooſes, and 
as the deal is by twos or threes, p. 124 


RECREATION XIII. p. 126 


An exemplary caſe at piquet, where you re- 


pique your adverſary after giving bim 
the 
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the choice of having the cards dealt either 
by twos or threes. 


Table for diſpoſing the cards in this and 
like caſes, p. 127—remark on the fore- 
going manceuvres at piquet, p. 131. 


RECREATION XIII. p. 132 


Several different cards being ſh:wn to different 
perſons, that each of them may fix on one 
of thoſe cards, to name that on which each 

perſon has fixed. : 


As many cards are to be ſhown each per- 
ſon as there are perſons to chooſe ; 
each one's cards to be laid down ſepa- 
rately, and the firſt perſon's card will 
be the firſt in the heap where it is; the 
ſecond perſon's card the ſecond, &c.— 
The ſame recreation may be performed 
with a ſingle perſon, p. 133. 


RE- 
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RECREATION XLIV. p. 134 


Jo name the rank of a card a perſon has 
ar awn fron om a 9 pack. 


By aſſigning a certain number to each 
| . card, "and adding the number of the 
firſt to that of the ſecond, &c. rejecting 
the tens and carrying the remainder, 
and ſubtracting 4 from 10 or 20, for 
the number of the card drawn. 


RECREATION XLV. p. 135 


To tell the amount of the numbers of tw3 
cards that a perſen has drawn from a c:m- 
| mon pack of cards. 


= He is to add as many cards to each of thoſe 
he has drawn as will make its number 
25. Vou then tell the remaining cards 
ſilently, and their number will be the 
amount of the cards drawn. This re- 

. creation may be performed without tell- 
ing 
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ing the cards, p. 1 36—or with a pack 
of piquet cards, p. 138. | 


RECREATION XLVI. p. 139 


To tell the amount of the numbers of any 


three cards that a perſon has drawn from 


the pack. 


You are to draw a ſingle card yourſelf, 


to make the remaining number diviſi- 


ble by three : the perſon 1s then to add 
as many more to each of his cards as 
will make its number 16, and the num- 
ber of the remaining cards will be the 
amount of the cards he drew. This re- 
creation alſo may be performed with- 

out telling the remaining cards, p. 140, 
—and with a pack of piquet cards, p. 
141. 
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DIFFERENT METHODS OF 
WRITING IN CYPHER. 


RECREATION XLVII. p. 143 


To communicate intelligence by a pack of / 5 
| quet cards. 


The parties are previouſly to agree how 
the cards are to be diſpoſed and ſhuf- 


fled—he who ſends the cypher, copies 


the letters on thirty-two cards, alter- 
nately, and ſhuffles them as agreed, 
p-. 141 — example of a cypher of this 
kind—methods of making it more dif- 
ficult to decypher, and leſs liable to ſuſ- 
picion, p. 146. 


RE CREATION XLVIII. p. 147 


The myſtical dial. 


A moveable circle of paſteboard is placed 
within another circle, and on each of 


them are wrote the letters of the alpha- 
8 5 
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bet (Plate II.) The moveable circle is 


placed as agreed on between the parties 

and the letters of the one wrote for the 

other—the ſame intention may be an- 
ſwered by a ruler, p. 148. 


RECREATION XIIX. p. 149 
The correſponding ſpaces. 


Similar ſpaces to be cut in two pieces of 
|  paſteboard, and one of them kept by 
each party. The ſecret intelligence | 
to be wrote in theſe ſpaces, when laid 
on a paper, and the diſtances between 
them to be filled up by words that make 
a different ſenſe. LY 


RECREATION I. p. 151 
The muſical cypher. 


The conſtruction of this inſtrument is 
ſimilar to that of the 48th Recreation. 
The notes of muſic anſwer to the let- 
ters of the alphabet (Pl. III.) The cy- 

pher 
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pher to be wrote on ruled | paper, as a 
piece of muſic, p. 1 52—is liable to very 
little — p. 1 5 2; * 


* 


Rules fo} orphans = p- 153 


Example of a cypher wrote in arbitrary 
characters, and the words ſeparate 
from each other 5 156 

A cypher wrote in arbitrary characters, 
and the words all cloſe together 157 


Manner of decyphering a writing of this 


Jort = 158 
Method of rendering a ſimilar writing ex- 
tremely difficult to decypher 158 (note) 
The contents of the two foregoing cy- 
phers | | I; 59 


RECREATION LI. p. 160 


Viſual C. orreſpondence. 


The letters of the alphabet are cut thro? 


a circle of wood, near its circumference, 
and the circle being made to turn on a 
* the letter wanted is brought be- 

fore 
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fore an opening at the top of it, and a i 
light placed behind the letter (Plate IV. 
Fig. 1. and 2.)—method of uſing this 
machine, p. 161 -a teleſcope is. neceſ- 
ſary when the diſtance is conſiderable, I 
p- 162—particular purpoſes to which 
this machine may be applied, p. 16 3. 


RECREATION III. p. 164 


Auricular C orreſpondence. 


Two bells are placed at the top of a build- 
ing, and the letters of the Alphabet 
are expreſſed by the number of ſtrokes 
on one or both bells—a correſpond- 
ence may be carried on by this con- 
trivance, where that of the laſt recre- 
ation can have no effect. 


Vol. I. 6 
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MECHANICS. 
DEFINITIONS - pvp. 169 
APHORISMS — 3 172 


Properties of moving bodies, aph. 1 to 
12 Properties of pendulums, aph. 12. 
to 16 Of the mechanic powers, aph. 
16 to 26.—Of compound machines, 
aph. 26, to the end. 


RT CREATION III. p. 180 


To conſtruct a mechanical dial, without 
" wheels, ſpring or weight. 


This dial confſts of a hollow cylinder, 
(Pl. VI. Fig. 1 and 2.) on the ends of 
whoſe axis are wound two ſtrings, the 
other ends of which are faſtened to the 
top of the wainſcot. Within the ey- 
linder are five partitions, and between 
them water is placed, which paſſing, 


by 
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by a ſmall hole, from one partition to 
the other, cauſes the cylinder to de- 
: ſcend ſlowly and ſhow the hour, by 
the ends of the axis pointing to a table 
of numbers on the wainſcot. 


RECREATION LIV. p.183 


A dial to  ſhew the hour by gradually de Neend- 


ing an inclined Plane. 


It conſiſts of two parallel plates connect- 
cd by a hoop (Plate VI. Fig. 3 and 4.) 
Between the plates are a train of 

wheels, and on the outſide is a weight, 
which is faſtened to the centre wheel, 
and therefore cauſes the dial to deſcend 


in a regular progrefſion— this dial will 


go for any time, according to the 


length of the inclined plane, p. 186. 


8 2 RE. 
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RECREATION LV. p. 18) 


A clock to go perpetually by the influence of 
the celefrral bodies. 5 


This clock is of the common conſtruc- 
tion, but is placed againſt a wall by 
which the tide flows, and i is moved by 
that, as that ; is by the moon, dc. 


RECREATION LVL p. 1% 


The inſerutable lock. 


The inſcrutability of this lock ariſes from 
the combinations of the moveable parts 
of the ward of the key, with the dif- 
ferent poſitions in which the ſcutcheon 
before the lock may be placed, (Plate 
VII. Fig. 1 and 2.) which make it 
more than eleven thouſand four hun- 
dred and ninety- ſix millions to one, 
at every trial, that a | ranger does not 


open 
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open the lock: which, however is opens 
ed inſtantly by the owner. * 


RECREATION . 


$0 to diſpoſe a hand- mill, to grind corn, &c. 
that being once put in motion, it ſhall work 
inceſſantly without the aſſiſtance of any 

animal power. 


This mill is to be moved by a ſmoke jack 
—a deſcription of that machine (Plate 
VII. Fig. 3.)—as the motion of the 
jack is inceſſant while there is a ſmoke 
in the chimney, the motion of the 
mill connected with it muſt be inceſſant 
alſo—this machine may be applied to 
other uſeful purpoſes. 


_ — ———— 


262 CONTENTS. 


RECREATION LVII. p. 195 


= carriage to go without any force but what 


it receives II the paſſen;ers. 


This carriage is moved by machinery 
(Plate VIII. Fig. 1 and 2.) contained 
in a box that is placed behind it, and 
is worked by the footman— might be 
moved, With equal or greater facility, 
by the perſon who fits in it, p. 197 
the uſe or convenience of this carriage. 


RECREATION ILIX. p. 198 


The catapulta. 
This machine (Plate IX. Fig. 1.) uſed by 


the ancients to throw 1 againſt their 
enemies amazing force of ſome darts 


(note) uſe to which this machine may 
be applied, p. 199. 


RECRE- 
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RECREATION LX. p. 20 


To ſail as faſt, with a fair wind, by land 


as by water. 


By a failing chariot, or boat fixed on four 


wheels, (Plate IX. Fig. 2.)—its ſur- 
prizing velocity—ſimilar machine to 
go on the ice, p. 201. 


RECREATION LXI. p. 202 


To fail by land againſt the wind. 


The body of this machine is ſimilar to 
that in the laſt recreation, (Piaic X. 
Fig. 1.) but on the inſide there are wheels 


that are worked by the maſt, which is 


turned round by the force of the wind 
againſt its wings; and the wheels within 
the machine communicating with thoſe 


on which it runs, drive it forward=the 


advan- 


11 
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advantages and inconveniencies attend- 


ing this machine, p. 203. 


RECREATION LXII. p. 204 


The uninvertible carriage. 


This carriage conſiſts of a hollow globe, 
furrounded by two perpendicular and 
two horizontal braſs or iron circles, in 
which it moves freely every way: its 
two wheels are fixed to two perpendi- | 
cular pieces; and at the bottom of 
the globe is a weight that keeps it con- 
ſtantly upright—the great utility of 
this carriage in certain circumſtances, 


p. 206—account of the trial of a ſimilar 
machine, p. 27. 
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RECREATION LXIIL p. 209 


7. he columnar dial. 


The caſe of this dial! is a hollow column, 
in the baſe of which is the wheel that 
guides the hour and minute hands; and 
in the capital is the machinery 'that 
ſtrikes the hours. On the ſhaft of the 
column the hours are marked by hori- 

Zontal lines, to which an index points 
as it deſcends from the top of the ſhaft 
to the bottom; and on the baſe "OH 
circle of minutes, marked by a hand 
fixed on the end of the wheel within. 


RECREATI ON LXIV. p. 2-14 
An air chronometer. 


This chronometer conſiſts of a glaſs tube, 
' wherein a piſton is placed, that has a 

cock by which the en air is ſuf- 

| fered 
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fered to paſs very ſlowly: as this piſton 
deſcends, it ſhows the hours, by divi- 
ſions marked on the tube—a dial may 
be added to this chronometer, the hand 
of which may be moved by the iring 
that 1s Joined to the piſton. 


RECREATION. LXV, p. 217 


T he Jap chronometer. 


The ſhadow of a ſtyle, pliced baked 5 


lamp is thrown upon a frame covered 
with oiled paper, on which the hours 
and their diviſions are marked. This 
inſtrument may be made ornamental 
as well as uſeful. | 


RECREATION LXVI. p.219 


The noflurnal dial. 


This dial confiſts of | two large and three 
mall wheels, a weight, a lamp, and a 
3 hollowW- 
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hollow cone. Through one of the large 
wheels, which is placed in the front of 
the machine, the figures for the hours 
are cut, on each of which the light 
df the lamp is directed to fall, by the 
hollow cone, in a regular progreſſion 
this dial may be made to ſound the 
hours, or ſerve as an alarm, p. 221.— 
method of making this machine exhibit 
a pleaſing repreſentation, p. 222. 


THE END OF THE FIRST VOLUME. 
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